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ABSTRACT 


The  Tri-Service  Degradation  Effects  Program  (DEP)  is  studying  the 
behavior  of  single  projectiles  in  selected  environments.  This  report 
covers  the  testing  of  various  small  arms  ammunition  in  a  titi  environment. 
The  project  involved  the  determination  of  projectile  velocity  decay, 
projectile  deflection,  and  projectile  stability. 

The  testing  consisted  of  Mann  barrel  firings  through  a  system  of 
velocity  screens  and  witness  panels  which  were  placed  at  predetermined 
intervals  in  the  titi  environment.  The  test  area  was  surveyed  to  establish 
the  exact  location  of  two  twenty-fi ve-foot  sections  of  titi.  Velocity 
measurements  and  deflection  data  were  taken  before  and  after  each  section 
of  vegetation. 


[This  document  is  subject  to  special  export  controls  and 
each  transmittal  to  foreign  governments  or  foreign 
nationals  may  be  made  only  with  prior  approval  of  the 
Air  Force  Armament  Laboratory  (ADLRD) , Eglin  AFB,  Florida 
32S42 . 
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SECTION  I 


INTRODUCTION 


1.  PURPOSE 

The  puroose  of  these  tests  was  to  study  the  behavior  of  single 
projectiles  in  a  titi  environment.  The  performance  data  was  obtained 
for  the  Tri-Services  Degradation  Effects  Program  (DEP). 

2.  OBJECTIVES 

The  specific  objectives  of  the  tests  were  to: 

a.  Determine  the  velocity  decay  for  each  projectile  as  a  function 
of  the  distance  traveled  in  the  titi. 

b.  Determine  the  deflection  of  each  projectile  as  a  function  of  the 
distance  traveled  in  the  titi. 

c.  Determine  the  stability  of  each  projectile  and  whether  or  not 
projectile  break-up  occurred. 

3.  TEST  ITEMS 

The  following  projectiles  were  tested  in  the  titi  environment: 


a. 

7.62mm  M80  ball  at  2,750  ft/sec,  mass  = 

147  grains 

b. 

7.62mm  M80  ball  at  1,944  ft/sec 

c. 

5.56mm  M193  ball  at  3,200  ft/sec,  mass 

=  54.7  grains 

d. 

5.F6mm  M193  ball  at  2,300  ft/sec 

e. 

Id. 3  grain  steel  flechette 

f. 

23.9  grain  steel  flechette 

g. 

68.2  grain  5.56mm  ball 

h. 

.17  caliber  ball,  mass  -  27  grains 

Items  a  through  d  were  tested  at  two  heights.  These  items  were  of 
interest  to  DEP  in  determining  the  influence  of  titi  on  projectiles  of  a 
certain  configuration.  After  several  configurations  are  tested,  the 
behavior  of  a  theoretical  configuration  can  be  predicted. 
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Items  e  through  h  were  tested  at  one  height.  These  items  were  of 
interest  to  the  Army  Small  Arms  System  Agency  at  Aberdeen.  They  are  all 
experimental  munitions  about  which  projectile  performance  information  was 
needed. 

The  7.62mm  M80  ball  and  the  5.56mm  Ml 9 3  ball  are  shown  in  Fiqure  1; 
the  10  3  grain  steel  flechette  and  the  23.9  grain  steel  flechette  in 
Figure  2;  and  the  68.2  grain  5.56mm  ball  and  the  .17  caliber  ball  in  Fiqure 
3. 
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SECTION  II 


TEST  DESCRIPTION 


1.  TEST  EQUIPMENT 

The  testing  consisted  of  Mann  barrel  firings  through  a  system  of 
velocity  screens  and  witness  panels  which  were  placed  at  predetermined 
intervals  in  the  environment. 

The  equipment  set-up  used  in  testing  the  7.62mm  M80  ball  and  the 
5.56mm  Ml 93  ball  projectiles  is  shown  in  Figure  4.  Three  sets  of  velocity 
screens  measured  velocity  of  the  projectiles  at  each  of  three  locations. 

Five  light  screens  were  placed  in  front  of  the  first  section  of  vegetation, 
three  light  screens  were  placed  between  the  first  and  second  sections, 
and  three  Mylar® screens  were  placed  behind  the  second  section.  Only  two 
velocity  screens  are  necessary  at  each  location  to  obtain  velocity  data, 
but  additional  screen's  were  used  to  insure  that  the  necessary  data  was 
obtained  when  a  screen  did  not  operate  properly.  Witness  panels  were 
located  at  velocity  screens  1,  6,  8,  9,  10  and  11.  Kraft  paper  was 
attached  to  the  light  screens  (1,  6,  and  8)  for  this  purpose.  The  Mylar-' 
screens  (9,  10,  and  11)  could  be  used  without  modification.  The  path  of 
the  projectile  was  determined  by  the  hole  locations  in  the  screens. 

The  light  screens  operate  through  use  of  a  light  source  and  a 
photovoltaic  pick-up  cell.  When  the  projectile  passes  between  these,  the 
photo  cell  senses  the  occurrence  and  the  change  in  voltage  from  the  cell 
starts  an  electronic  counter  to  record  the  time. 

The  Mylar® screens  consist  of  two  thin  conductive  sheets  separated 
by  a  thin  sheet  of  insulation.  A  voltage  is  applied  to  the  conductive 
sheets.  When  a  projectile  goes  through  the  screen,  the  insulation  is 
broken  and  a  circuit  is  completed  which  sends  a  voltage  to  start  a  counter. 

To  reuse  the  Mylar® screen  a  high  voltage  is  applied  to  the  screen 
to  burn  it  off.  The  torn  pieces  of  the  screen  which  completed  the  circuit 
are  burned  away  and  the  conductive  sheets  are  insulated  from  each  other 
again.  This  makes  the  turn  around  time  between  shots  considerably  longer 
than  when  using  light  screens.  However,  the  distance  between  the  light 
source  and  the  photo  cell  is  limited  for  reliable  operation.  Hence,  the 
Mylar® screens  can  be  built  to  encompass  a  larger  area  for  those  applica¬ 
tions  where  the  projectiles  are  deflected  to  a  great  degree. 

Figure  5  shows  the  relationship  between  counter  readings  and  specific 
screens  as  well  as  providing  the  equations  for  calculating  the  necessary 
velocities. 
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WITNESS  PANELS 
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Figure  6.  Equipment  Set-Up  for  Testing  10.3  Grain  Steel  Felchette, 
23.9  Grain  Steel  Flechette,  68.2  Grain  5.56  mm  Ball,  and 
17  Caliber  Ball 
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The  equipment  set-up  used  In  testing  the  10.3  grain  steel  flechette, 
23.9  grain  steel  flechette,  68.2  grain  5.56mm  ball  and  .17  caliber  ball 
projectiles  Is  shown  in  Figure  6.  Three  Mylar® screens  were  Placed  in 
front  of  the  vegetation  and  three  after  the  vegetation.  Mylar® screens 
were  used  exclusively  since  some  of  the  projectiles  tested  did  not  have  a 
cross  sectional  area  large  enough  to  cause  the  light  screens  to  function. 
Due  to  the  large  deflection  pattern  of  some  of  the  projectiles  only  one 
twenty- five -foot  section  of  vegetation  was  fired  through. 

Figure  7  shows  the  relationship  between  counter  readings  and  specific 
screens  and  furnishes  velocity  equations. 
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Figure  7.  Velocity  Screen  and  Counter  Implementation  for  10.3  Grain  Step! 

Flechette,  23.9  Grain  Steel  Flechette,  68.2  Grain  5.56mm  Ball, 
and  .17  Caliber  Ball 
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2. 


TEST  PROCEDURES 


The  test  area  was  first  made  ready  for  testing  by  cutting  the 
vegetation  for  emplacement  of  the  gun  and  velocity  screens  as  shown  in 
Figures  4  and  6.  The  area  was  surveyed  to  establish  reference  markers 
at  the  corners  of  the  vegetation  and  planked  to  permit  lateral  movement 
of  the  gun  and  velocity  screens.  The  screens  could  then  be  located  in 
relation  to  the  reference  markers. 

The  following  procedure  was  used  for  testing  the  projectiles: 

(1)  Burn  off  each  Mylar® screen  individually  to  insure  that 
it  functioned  properly  and  did  not  need  to  be  rebuilt. 

(2)  Position  the  Mylar® and  light  screens  in  the  vegetation. 

(3)  Make  all  electrical  connections. 

(4)  Turn  on  light  screens  and  set  the  Mylar® screens  at 
their  operating  voltage. 

(5)  Test  the  set-up  by  probing  all  screens. 

~  (6)  If  no  further  adjustments  were  necessary,  burn  back  the 

Mylar-' screens  and  prepare  for  firing. 

(7)  Position  necessary  witness  panels  on  the  light  screens. 

(8)  Mount  the  Mann  barrel  on  the  firing  stand. 

(9)  Align  gun  and  velocity  screens  and  note  their  location 

with  respect  to  reference  markers. 

(10)  Obtain  clearance  to  fire  from  the  safety  officer. 

(11)  Prepare  Mann  barrel  for  firing. 

(12)  Note  weather  conditions  and  any  unusual  or  noteworthy 
circumstances . 

(13)  Fire  the  round. 

(14)  Turn  off  power  to  the  screens. 

(15)  Record  counter  times  for  velocity  computation. 

(16)  Mark  the  path  of  the  projectile  on  the  witness  panels 
and  measure  the  coordinates. 
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(17)  Note  If  and  when  the  projectile  became  unstable  or  if 
projectile  break-up  occurred. 

(18)  Move  gun  and  screens  perpendicular  to  the  line  of  fire 
to  Insure  that  virgin  vegetation  was  encountered  and  that  the  vegetation 
was  not  being  destroyed  (shot  down). 

(19)  Repeat  above  steps  for  firing  the  next  round. 

The  movement  of  the  gun  and  velocity  screens  after  each  shot  depended 
upon  the  specific  projectile  and  the  vegetation  density.  The  gun  and 
screens  were. moved  two  inches  every  five  shots  for  the  7.62mm  M80  ball  and 
the  5.56mm  M193  ball  projectiles.  For  the  10.3  grain  steel  flechette, 

23.9  grain  steel  flechette,  68.2  grain  5.56mm  ball,  and  .17  caliber  ball 
projectiles  the  gun  and  screens  were  moved  four  inches  every  four  shots. 

The  vegetation  was  characterized  to  determine  its  density  after  the 
7.62mm  M80  ball  and  the  5.56mn  M193  ball  shots  and  again  after  the  10.3 
grain  steel  flechette,  23.9  grain  steel  flechette,  68.2  grain  5.56mm  ball, 
and  .17  caliber  ball  shots.  The  method  of  characterization  and  the  results 
are  discussed  in  Section  III. 

The  goal  for  each  projectile  was  twenty  good  shots.  A  good  shot 
was  considered  to  have  taken  place  when  the  projectile  went  through  all 
the  screens  and  a  velocity  could  be  calculated  at  each  of  the  three 
velocity  screen  locations. 


SECTION  III 


REDUCTION  OF  DATA 


1.  VELOCITIES 

Velocities  for  all  the  projectiles  tested  are  tabulated  In  Appendix 

1.  The  data  from  each  shot  is  included.  Good  shots  with  complete  data  are 
listed  first;  all  other  shots  follow.  Notations  are  made  to  indicate  the 
reason  for  incomplete  data.  Velocities  for  each  set  of  screens  were  not 
always  found  for  even  the  good  shots  due  to  equipment  malfunctions.  How¬ 
ever,  a  velocity  was  calculated  at  each  of  the  three  screen  locations  as 
discussed  in  Section  II. 

All  velocities  were  calculated  accordinq  to  the  equations  listed  in 
Figures  5  and  7.  Vj  through  V4  represent  the  velocity  of  the  projectile 

before  entering  the  first  section  of  vegetation,  V5  through  V7  the  velocity 

after  leaving  the  first  section  and  before  entering  the  second  section,  and 
V8  through  VJ0  the  velocity  after  leaving  the  second  section.  Each  velocity 

is  an  average  which  can  be  assumed  to  occur  midway  between  the  velocity 
screens  used  to  measure  it.  For  immediate  inspection  of  the  data  after  the 
shots  were  made,  a  computer  proqram  was  written  for  the  Wang  370  system. 

2.  DEFLECTIONS 

The  deflection  of  the  projectiles  from  the  line  on  which  they  were 
fired  is  tabulated  in  Appendix  II.  As  in  Appendix  I,  the  good  shots  for 
each  projectile  are  listed  first,  followed  by  all  other  shots  made.  The 
coordinate  system  used  is  diagramed  below. 


The  exact  position  of  the  gun  accordinq  to  a  base  coordinate  system  is  given 
first  in  the  tables.  The  deflection  of  the  projectile  off  this  center  line 
is  shown  next.  The  gun  was  set  at  zero  (0)  in  the  Z  direction.  The  Z 
position  of  the  witness  screens  is  listed  below. 
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Shots  C  through  D 


Shots  E  through  F 


1 

1 

207.0" 

1 

18' 6" 

6 

657.5" 

4 

55‘6" 

8 

777.5" 

5 

60' 6" 

9 

1086.5" 

6 

64' 6" 

10 

1134.5" 

11 

1194.5" 

CHARACTERIZATION 

After  testing  projectiles  a.  through  d.  the  vegetation  was 
characterized  to  determine  its  density.  It  was  discovered  that  so  many 
shots  had  been  made  in  the  test  area  that  the  titi  was  heavily  damaged. 
Because  of  this,  a  section  of  titi  directly  adjacent  to  the  test  area 
was  characterized  instead.  In  addition,  certain  information  concerning 
the  general  growth  of  the  titi  was  obtained. 

Characterization  was  done  again  after  testing  projectiles  c.  through 
f.  In  this  case  it  was  possible  to  use  the  test  area  itself.  The  first 
characterization  was  done  in  November  while  the  second  was  done  in  March. 
It  is  quite  possible  that  differences  in  titi  density  could  be  caused  by 
different  seasonal  temperatures  and  humidity. 

The  general  procedure  used  for  characterization  was  as  follows: 

a.  Mark  off  a  known  area  in  the  vegetation  to  be  characterized. 

b.  Cut  the  vegetation  at  ground  level. 

c.  Lay  the  cut  vegetation  out  in  the  same  orientation  that  it 
grew  and  cut  the  vegetation  at  predetermined  heights. 

d.  Separate  the  leaves  from  the  stems  for  a  percentage  weight 
comparison. 


e.  Weigh  all  leaves  and  stems  according  to  height  interval. 


f.  Calculate  the  vegetation  density  from  the  above  weights  and 
respective  volumes. 


g.  Determine  the  distribution  of  stem  diameters. 


h.  Determine 
position  of  the  stem 


the  pattern  of  vegetation  growth  by  plotting  the 
bases. 


The  results  of  the  characterization  are  shown  in  Appendix  III. 
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SECTION  IV 


CONCLUSIONS 


1 .  VELOCITY 

Measuring  velocity  by  means  of  light  screens  and  Mylar®  screens 
proved  to  be  quite  satisfactory.  As  evidenced  by  the  data  contained  in 
Appendix  I,  the  screens  functioned  well  and,  because  two  or  more  measure¬ 
ments  were  made  at  each  location,  accuracy  was  easy  to  check.  Even  though 
the  velocity  screens  must  be  shifted  after  each  shot,  they  do  not  lengthen 
the  turn-around  time  since  deflection  measurements  must  also  be  made  after 
each  shot  and  these  measurements  take  longer.  Time  would  be  saved,  however, 
by  having  the  capability  to  calculate  velocities  automatically  as  each  shot 
is  made. 

2.  STABILITY 

Stability  was  determined  by  observing  the  orientation  of  holes  caused 
by  projectiles  passing  through  the  witness  panels.  Near  the  completion  of 
the  firings,  extra  witness  panels  were  inserted  at  9  and  18  feet  into  the 
titi  to  determine  projectile  stability.  Of  16  shots  made  with  the  10.3 
grain  flechette,  there  was  no  difference  in  the  number  of  unstable  shots 
between  the  two  locations  (7  were  stable,  7  were  oriented  at  45  degrees,  and 
2  were  oriented  at  90  degrees).  Of  16  shots  made  with  the  .17  caliber  ball, 

7  were  stable  after  9  feet  and  3  were  stable  after  18  feet;  2  were  oriented 
at  45  degrees  after  9  feet  and  10  were  at  45  degrees  after  18  feet;  6  were 
oriented  at  90  degrees  after  9  feet  and  4  were  at  90  degrees  after  18  feet. 

Data  from  the  other  witness  panels  indicated  that  the  projectiles 
tumbled  or  they  became  unstable.  In  future  testing,  insertion  of  additional 
witness  panels  in  the  titi  would  be  of  value  in  investigating  the  tumbling 
and  in  determining  at  what  point  in  the  vegetation  the  majority  of  projectiles 
of  a  particular  type  become  unstable. 

Stability  data  is  included  in  Appendix  II.  In  some  instances  where 
instability  occurred,  this  data  gives  coordinates  for  each  end  of  the 
projectile.  The  percentage  of  instability  for  each  type  projectile  is 
shown  in  Table  I. 

3.  BREAK-UP 

Projectile  break-up  data  was  determined  from  the  witness  panels  and  is 
included  in  Appendix  II.  The  percentage  of  break-up  for  each  type  projectile 
is  shown  in  Table  I . 
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TABLE  I.  SUMMARY  OF  PROJECTILE  INSTABILITY,  DEFLECTION  AND  BREAK-UP 

PROJECTILE 

PERCENT 

UNSTABLE 

PERCENT 

DEFLECTED 

PERCENT 

BREAK-UP 

7.62  M80  Ball 

22.7 

11.3 

3.7 

7.62  M80  Ball 

34.6 

18.2 

1.8 

5.56  Ml 93  Ball 

42.7 

40.0 

5.3 

5.56  Ml 93  Ball 

53.6 

35.2 

0.0 

10.3  Grain  Flechette 

69.3 

11.5 

0.0 

23.9  Grain  Flechette 

87.0 

8.7 

0.0 

68.2  Grain  5/56  Ball 

74.0 

0.0 

11.8 

.17  Caliber  Ball 

68.8 

0.0 

25.0 

4.  DEFLECTION 

Examination  of  the  deflection  measurements  indicated  that  there  were 
inherent  errors  in  the  method  of  testing  and  in  the  test  set-up  as  follows: 

a.  The  original  survey  for  the  reference  markers  locating  the  various 
parts  of  the  system  was  not  as  accurate  as  was  needed  (+0.1  foot  versus 
+0.1  inch). 

b.  The  wooden  rails  used  to  position  the  gun  and  screens  warped  and 
moved  in  the  ground  with  changes  in  the  weather. 

c.  The  gun  and  screens  were  positioned  by  eye-alignment  on  the  rails. 
Since  the  rails  were  marked  in  inches,  only  a  slight  error  in  alignment 
would  be  increased  greatly  after  80  feet. 

To  improve  the  accuracy  of  the  data  obtained  from  future  tests,' the 
following  changes  should  be  made: 

m  Limit  the  margin  for  error  in  the  survey  for  reference  markers 

#  to  +  0.1  inch. 

#  Use  steel  or  aluminum  rails  anchored  in  concrete  footings  for 
positioning  the  gun  and  screens. 

#  Mount  gun  and  screens  on  wheels  which  roll  along  rails  or 
otherwise  render  them  capable  of  sliding  along  the  rails  so  that 
after  initial  alignment,  the  gun  and  screens  could  be  moved  with 
out  changing  their  orientation. 
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#  Position  the  gun  and  screens  exactly  on  the  Mann  barrel 
centerline  and  move  them  the  same  distance  each  time  so  that 
deflections  could  be  read  directly  from  the  witness  panels. 

The  percentage  of  deflection  for  each  type  projectile  is  shown  in  Table  I. 
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23.9  GRAIN  FLECHETTE 
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*Equipment  Malfunction 
**Projectile  Deflected"" and  Missed  Screens 


68.2  GRAINS,  5.56  BALL 


Equipment  Malfunction 
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7.62  M80  BALL,  2750  FT/SEC.,  26.6  INCHES 


SHOT  l2  2  3 

DATE  9  Sep  9  Sep  9  Sen 

COORDINATES  X  Y  X  Y  X 

SCREEN  LOCATION 


GUN 

220.0 

26.6 

220.0 

26.6 

220.0 

26.6 

1 

-  .8 

+  7.4 

-  .8 

+  8.1 

.8 

+  7.9 

6 

-  6.2 

+  6.1 

-  6.3 

+  5.0 

-  6.3 

+  5.0 

8 

-  3.2 

+  4.7 

-  9.9 

+  2.6 

-  8.3 

+  4.5 

-  3.5 

♦  4.2 

9 

-  8.0 

+  5.2 

-27.8 

+  2.0 

-13.0 

+  13.7 

10 

-  6.5 

+  5.7 

-30.5 

+  1.2 

-13.5 

+  17.8 

11 

-  5.3 

+  5.5 

-34.6 

+  .5 

-15.1 

+  19.6 

SHOT 

6 

7 

82 

DATE 

10  Sep 

10  Sep 

10  Sep 

GUN 

228.0 

26.6 

228.0 

26.6 

228.0 

26.6 

1 

.3 

+  10.7 

+  .3 

+  10.8 

+  .3 

+  10.7 

6 

-  3.2 

MO.  5 

+  1.3 

+  2.1 

-  2.4 

+11.0 

8 

-  5.1 

+  8.5 

+  4.4 

-  3.0 

-  2.1 

+  9.2 

9 

-13.4 

+10.0 

+  6.1 

-  1.5 

-  5.0 

+  9.5 

10 

-13.2 

+  9.8 

+  7.5 

-  1.5 

-  4.9 

+  10.1 

11 

-13.4 

+  8.5 

+  8.5 

-  1.7 

-  5.4 

+  9.0 

SHOT 

9 

10 

11 

DATE 

11  Sep 

11  Sep 

26  Sep 

GUN 

236.0 

26.6 

236.0 

26.6 

240.0 

26.6 

1 

+  1.2 

+  10.6 

+  .8 

+  10.6 

+  .8 

+  9.9 

6 

-  .8 

+  12.8 

-  1.5 

+  10.5 

-  .6 

+  9.3 

8 

+  .3 

+  13.2 

-  .2 

+  10.5 

+  1.3 

+  6.8 

9 

+  3.0 

23.1 

-  .8 

+  13.8 

-  6.1 

-  .2 

10 

+  4.3 

+24.5 

-  .1 

+  13.6 

-  7.3 

-  1.8 

11 

+  5.8 

+25.4 

-  .3 

+  12.5 

-  7.3 

-  4.5 

SHOT 

13 

14 

15 

DATE 

26  Sep 

26  Sep 

2 

Oct 

GUN 

240.0 

26.6 

240.0  26.6 

250.0 

26.6 

1 

+  .3 

+  9.9 

+  .6  +  9.9 

-  .2 

+  8.7 

6 

-  .9 

+  8.2 

-  .9  +  7.8 

-  .1 

+  7.3 

8 

+  2.0 

+  5.4 

—  .8  +  5.6 

+  .3 

+  5.2 

9 

-  8.0 

+  3.8 

-  1.3  +  8.7 

+  4.2 

+  1.0 

10 

-  9.3 

+  3.0 

-  .4  +  8.3 

+  4.2 

+  .1 

11 

-11.1 

+  1.0 

+  ,6  +  6.9 

+  4.1 

-  2.6 

SHOT 

17 

18 

19 

DATE 

3  Oct 

3  Oc* 

3 

Oct 

GUN 

256,0  26.6 

256.0 

26.6 

256.0 

26.6 

1 

+  2.0  +  9.2 

+  .6 

+  8.6 

+  .3 

+  8.5 

6 

+  9.1  +  6.2 

+  2.9 

+  9.8 

+  3.6 

+  7.4 

8 

+10.8  +  4.5 

+13.1 

+  11.7 

+  1.9 

+  4.1 

9 

+18.0  -  3.2 

+  7.9 

+18.7 

-  7.9 

-  5.0 

10 

+18.1  -  4.2 

+  9.0 

+18.8 

-  9.6 

-  7.3 

11 

+20.2  -  7.0 

+  9.7 

+  17.5 

-12.0 

-12.0 

1.  Projectile  Breakup  2. 

Unstable 

4 

9  Sep 


X 

Y 

220.0 

26.6 

-  .8 

+  8.1 

-  5.7 

+  5.7 

-  5.2 

+  3.2 

-  8.1 

+  1.8 

-  7.1 

+  .6 

-  7.3 

-  1.5 

9 

11  Sep 


236.0 

26.6 

+  1.4 

+10.7 

-  1.2 

+11.3 

-  .3 

+  11.9 

-  6.8 

+21.2 

-  6.8 

+22.5 

-  7.8 

+  22.0 

-  8.3 

+22.7 

12 

26  Sep 

240.0 

26.6 

+ 

.8 

+  9.9 

♦ 

2.3 

+10.2 

+ 

3.7 

+  7.2 

♦ 

1.7 

♦14.3 

+ 

2.6 

+  15.5 

3.6 

♦16.0 

16 

2  Oct 

250,0 

26.6 

+ 

.3 

+  7.8 

- 

1.4 

♦  5.6 

- 

2.3 

♦  3.3 

+ 

6.4 

-  3.9 

- 

1.5 

-  4.8 

+ 

.5 

-  7.5 

20 
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7.62  M80  BALL,  27S0  PT/SEC,  26.6  INCHES 


SHOT 

211 

DATE 

9  Sep 

COORDINATES 

SCREEN  LOCATION 

X 

Y 

GUN 

220,0 

26.6 

1 

-  .8 

♦8.1 

6 

-  1.4 

♦S.7 

8 

9 

10 

♦  1.8 

♦2.1 

11 


SHOT 

242 

DATE 

.  26  Sep 

GUN 

240.0  26,6 

1 

♦  .6  ♦9.9 

6 

*  3.6  *6.9 

8 

9 

10' 

11 


SHOT 

27 

DATE 

2  Oct 

GUN 

250.0 

26.6 

1 

-  .9 

♦  8.2 

6 

♦31.2 

♦6.2 

8 

*33,7 

♦S.l 

9 

*23.4 

-2,3 

10 

♦24. S 

♦  1.5 

11 

♦  7.9 

-5.6 

222  232 

10  Sep  10  Sep 

*  X  Y 


228.0 

26.6 

228.0 

26. 

♦  .9 

♦11.7 

♦  .5 

♦11. 

♦  1.4 

♦13.5 

♦  .3 

-  , 

♦  6.8 

♦11.0 

25 

26 

2  Oct 

2 

Oct 

250.0 

26.6 

250.0 

26.6 

-  2.2 

♦8.6 

-  .9 

♦8.6 

♦32.1 

♦4.2 

-29.8 

♦  S.3 

♦37.9 

•1.0 

-28.8 

♦1.8 

♦  14.4 

*7.7 

-10.7 

-7.5 

♦  12.0 

♦7.2 

-  9.4 

-9.0 

♦  8.9 

♦2.4 

-  7.0 

-13.5 

2B2 

3  Oct 

282 

256.0 

26.6 

256.0 

26.6 

♦  .3 

♦8.5 

♦  2.3 

♦  8.4 

♦29.7 

♦  10.0 

*  7.6 

♦  3.8 

♦23.4 

♦12.9 

♦  6.4 

♦  5.2 

-  .6 
-14. C 

1.  Projectile  Breakup 


2.  Unstable 


7 

.62  M80 

BALL. 

2750  FT/SEC,  42.1 

INCHES 

SHOT 

12 

2 

2 

3 

4 

5 

,1 

DATE 

28  Aug 

28  Aug 

28  Aug 

28  Aug 

28  Aug 

COORDINATES 

X 

Y 

X 

Y 

X  Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

G'JN 

218.0 

42.1 

218.0 

42.1 

218.0  42.1 

218.0 

42.1 

218.0 

42.1 

1 

+  1.8 

♦7.9 

♦  1.3 

♦  7.8 

♦  1.3  +8.9 

♦  .9 

♦  7.9 

♦.9 

♦7.9 

6 

♦2.2 

♦7.8 

♦1.1 

♦6.5 

♦.7  +11.3 

-.7 

♦  7.8 

♦.3 

♦9.0 

8 

+  1.3 

+  14.4 

-.2 

+  3.8 

+.2  +9.7 

-2.3 

♦4.S 

-1.3 

♦6.9 

9 

+4.9 

♦8.9 

-15.9 

♦4.1 

-2.8  +8.1 

-.1 

♦  13.8 

-1.0 

♦9.9 

♦5,4 

♦8.0 

-.1 

♦13.2 

♦1.1 

♦  8.6 

10 

+4.7 

♦  10.7 

-19.3 

♦4.6 

-3.8  +8.2 

♦  3.5 

♦  16.2 

♦.6 

♦  10. S 

-18.4 

♦4.2 

♦2.4 

♦  16.0 

♦1.7 

♦  10.2 

11 

♦6.7 

♦  13.4 

-26.  S 

+3.6 

-7.8  +7.4 

♦4.2 

+  18.6 

♦.2 

♦  10.8 

♦  7.6 

♦  12.4 

♦4.1 

♦  18.4 

♦.4 

♦9.6 

SHOT 

6 

7 

2 

8 

5 

10 

DATE 

3  Sep 

8  Sep 

8  Sep 

8  Sep 

8  Sep 

GUN 

230.0 

42.1 

240.0 

42.1 

240.0  42.1 

240.0 

42.1 

240.0 

42.1 

1 

♦2.6 

♦8.9 

♦  3.6 

♦9.6 

♦3.3  +9.6 

♦  3.6 

♦  9.6 

♦  3.6 

♦9.6 

6 

♦4.6 

+8.5 

♦  5.3 

♦6.9 

♦5,1  +6.8 

♦  S.O 

♦  6.9 

♦  5.0 

♦6.5 

8 

♦4.8 

♦6.9 

.  +5.3 

♦5.6 

♦5.2  +5.2 

♦4.9 

♦  5.4 

♦  5.2 

♦4.5 

9 

♦  18.6 

+2.0 

♦6.0 

♦4.2 

♦4.2  +6.6 

♦  5.5 

♦5.2 

+  14.2 

♦6.5 

10 

+  25.1 

-3.9 

♦5.1 

+4.1 

♦4.2  +7.3 

♦  5.5 

♦  5  5 

♦  16.9 

♦  7.8 

11 

♦  31.7 

-12.0 

♦4.9 

♦  3.S 

♦4.7  +6.4 

♦5.6 

♦4.2 

♦20.2 

♦7.9 

♦4.1 

♦  1.8 

SHOT 

11 

12 

13 

14 

IS 

DATE 

13  Sep 

13  Sep 

13  Sep 

14  Oct 

14 

Oct 

GUN 

274.0 

42.1 

274.0 

42.1 

274.0  42.1 

282.0 

42.1 

282.0 

42.1 

1 

-1.7 

♦10.4 

-2.0 

♦  10.4 

-2.0  +10.4 

-2.2 

♦  9.2 

-2.3 

♦9.6 

6 

♦2.0 

♦7.1 

♦.8 

♦6.8 

♦.2  +7.4 

♦  1.6 

♦  7.4 

♦  2.5 

♦7.9 

8 

♦  3.1 

♦4.2 

♦  1.4 

♦4.2 

♦  .9  +6.1 

♦2.2 

♦6.4 

♦S.l 

♦5.2 

9 

♦  3.6 

♦4.6 

♦  1.4 

♦  3.3 

♦1.2  +3.7 

-14.4 

♦  11.9 

♦  6.2 

♦  .7 

10 

♦4.1 

♦4.4 

♦  1.2 

♦  2.9 

♦.5  *2.5 

♦5.6  +12.2 

♦6.3 

-.3 

11 

♦  3.9 

♦  1.1 

♦.3 

-.8 

-1.4 

-1.8 

♦5.4 

♦9.4 

-4.7 

SHOT 

16 

17 

18 

19 

20 

DATE 

14  Oct 

14  Oct 

14  Oct 

14  Oct 

14  Oct 

GUN 

282.0 

42.1 

282.0 

4 

282.0  42.1 

290.0 

42.1 

290.0 

42.1 

1 

-2.4 

♦9.1 

-2.1 

♦9.2 

-2.2  +9.1 

-1.1 

♦  7.3 

-1.6 

♦8.6 

6 

♦  1.2 

♦7.1 

♦  1.7 

♦  6.8 

♦3.1  *7.3 

♦6.9 

♦  8.1 

♦6.4 

♦6.S 

8 

-1.7 

♦5.5 

♦2.  0 

♦4.1 

♦1.7  +5.4 

+9.6 

♦6.0 

♦9.2 

+4.9 

9 

+  3.6 

♦9.4 

♦2.V 

♦.8 

♦3,6  +5.3 

♦9.1 

♦7.2 

♦  11.6 

♦  3.4 

10 

♦4.9 

♦9.6 

♦3.3 

♦4.7 

♦3.7  +5.7 

♦9.1 

♦  7.9 

♦  12.4 

♦2.S 

11 

♦  5.3 

♦6.6 

♦  2.9 

♦  1.6 

♦4.1  +3.1 

♦8.4 

♦6.0 

♦  11.9 

-l.S 

1.  Projectile  Breakup  2,  Unstable 
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7.62  M80  BALL,  27S0  FT/SEC,  42.1  INCHES 


SHOT 

21 

22 

232 

DATE 

3  Sep 

3 

Sep 

3 

Sep 

COORDINATES 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

230.0 

42.1 

230.0 

42.1 

230.0 

42.1 

1 

♦  2.6 

♦  8.9 

♦  2.4 

♦9.1 

♦  2.1 

♦9.1 

6 

♦  S.9 

♦9.0 

+  4.9 

♦9.2 

♦  4.7 

♦9.3 

8 

♦  S.6 

♦7.5 

♦  4.4 

♦  8.0 

♦  4.2 

♦  8.5 

9 

♦  6.6 

♦9.3 

♦  12.0 

♦  12.3 

♦  1.1 

♦  10.1 

10 

♦  8.4 

♦9.3 

♦  14.9 

♦  13.0 

♦  2.6 

♦  11.0 

♦  3.4 

+  10.7 

11 

♦  9.1 

♦  8.4 

♦  17.0 

♦  13.1 

♦  2.7 

♦  11.3 

+  3.7 

♦  11.1 

DATE 

SCREEN  LOCATION 

3  Sep 

13 

Oct 

GUN 

230.0 

42.1 

274.0 

42.1 

1 

♦  2.1 

♦9.1 

-  1.3 

♦  10.6 

6 

♦  4.7 

♦  8.9 

♦  3.4 

♦7.4 

8 

♦  4.9 

♦7.8 

♦  7.3 

♦  4.6 

9 

+  4.5 

♦  8.8 

♦  11.0 

♦  .7 

10 

♦  5.8 

♦9.1 

♦  11.7 

♦  .5 

11 

♦  5.7 

♦  8.5 

♦  11.6 

-2.7 
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7.62  M80  BALL,  1944  FT/SEC,  26.6  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 

8 

9 

10 

11 


9 

Sep 

X 

Y 

220.0 

26.6 

-  .4 

+9.8 

-  9.9 

♦  10.6 

-14.9 

♦9.4 

-14.1 

+9.2 

-41.9 

13.6 

-46.1 

+  13.7 

-52.5 

+  12.6 

2 


10 

Sep 

X 

Y 

222.0 

26.6 

-  .6 

+9.6 

-  6.4 

+  11.0 

-8.6 

+  10.4 

-17.9 

+  17.3 

-18.5 

+  17.4 

-19.9 

+  16.8 

3 


10 

Sep 

X 

Y 

230.0 

26.6 

-  .3 

+  10.4 

-  4.6 

+  13.7 

-  2.5 

+  13.0 

-  1.4 

*8.3 

-  .5 

6.7 

-  .1 

+  4.1 

10 

Sep 

X 

Y 

230.0 

26.6 

-  .6 

+9.4 

-  7.0 

+  10.2 

-  6.4 

♦9.6 

-  6.8 

+  8.9 

*11.0 

+  10.8 

"10.9 

+  10.6 

*11.3 

+9.2 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 

11 


S 


10 

Sep 

230.0 

26.6 

-  .4 

+  10.2 

-  7.3 

+  10.5 

-11.6 

+9.4 

+24.3 

+  16.1 

-25.4 

+  17.1 

-27.0 

+  18.1 

6 


1C  Sep 

230.0 

26.6 

-  .4 

+  10.2 

-  S.O 

+  12.3 

-14.2 

+  14.0 

-34.5 

+  25.2 

-37.2 

+  27.0 

-40.5 

+28.0 

7 


11  Sep 

238.0 

26.6 

+  1.9 

*9.2 

+  4.6 

+6.1 

•  6.3 

+  1.6 

-  .5 

+  1.8 

-  .9 

+2.6 

-  1.6 

+  2.8 

8 

1 1  Sep 

238.0  26.6 

♦  1.2  +10.2 

+  3.4  +7.4 

♦  3.4  +5.2 

*  7.2  +6.2 

+  8.1  +6.2 

+10.6  +6.0 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 

11 


9 


11 

Sep 

238.0 

26.6 

+  1.9 

+9.2 

+  6.1 

+5.6 

+  8.3 

+  1.3 

+  15.2 

0.0 

+  5.2 

-  .3 

+  2.1 

-1.1 

10 

26  Sep 


242.0 

26.6 

-  .6 

+  10.1 

-  .2 

+  8.8 

+  6.0 

+6.1 

+  18.2 

+8.7 

+20.7 

+  9.1 

+23.7 

+  8.9 

11 


26 

Sep 

240.0 

26.6 

-  .8 

+9.9 

-  3.7 

+  7.8 

-  4.8 

♦  5.0 

-  3.8 

+  8.1 

-  2.5 

+8.3 

-  1.4 

+  7.8 

12 


26  Sep 

242.0 

26.6 

-  .8 

+9.9 

-  2.4 

+  11.0 

-  .1 

+9.9 

-  2.1 

+  7.5 

-  2.8 

+  7.4 

-  4.4 

+6.6 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 

11 


13 

26  Sep 

242.0  26.6 

-  .7  +9.9 

-  1.8  +6.8 

-  .5  +2.2 

-  3.9  -1.4 

-  3.8  -2.5 

-  4.1  -4.6 


14 

2  Oct 

248.0  26.6 

0.0  +8.7 

♦  .6  +5.1 

-  .6  +2.6 

+  1.7  +1.0 

♦  3.5  0.0 

+  4.0  -2.5 


15 

2  Oct 


249.0 

26.6 

0.0 

+8.7 

+ 

+6.8 

+  4.4 

+5.8 

-  1.5 

+4.8 

-  1.9 

+4.5 

-  3.0 

+2.8 

16 

2 

Oct 

248.0 

26.6 

+  0.0 

+  8.7 

+  1.2 

+6.1 

-  .8 

+3.0 

-  2.1 

+3.3 

-  1.4 

+  2.7 

-  1.3 

+  .1 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 

11 


17  18 


2 

Oct 

3 

Oct 

248.0 

26.6 

258.0 

26.6 

0.0 

♦  8.4 

+  .1 

♦  8.6 

+  .1 

*4.6 

-  5.1 

+6.3 

-  1.1 

+  1:7 

-10.3 

+  3.9 

-  7.5 

-3.9 

-23.6 

+20.0 

-  6.8 

-4.6 

-25.9 

+  24.6 

-  6.1 

-7.6 

-26.3 

+28.5 

19  20 


3 

Oct 

3 

Oct 

258.0 

26.6 

258.0 

26.6 

-  .1 

♦  9.4 

-  .2 

♦8.1 

+  .5 

♦4.5 

-  1.4 

+6.8 

-  .3 

+4.2 

-  5.8 

+5.4 

+  8.5 

+6.7 

-15.5 

♦  1.7 

+  10.4 

+  7.8 

-17.6 

+  .6 

♦  12.6 

+6.5 

-18.6 

-2.6 
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7.62  M80  BALL, 

1944  FT/SEC.,  26, 

,6  INCHES 

SHOT 

21 

222 

232 

242 

DATE 

3  Oct 

9 

Sep 

9 

Sep 

10 

Sep 

COORDINATES 

X  V 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

260.0  26.6 

222.0 

26.6 

222.0 

26.6 

220.0 

26.6 

I 

-  .1  +  3.4 

-  .4 

+  8.9 

-  .4 

+  9.6 

-  .6 

+  9.6 

6 

♦  4.6  +  7.2 

-  1.3 

+  4.9 

-10.7 

+  11.1 

+  .6 

+  10.1 

8 

-  3.3  ♦  S.3 

♦  4.1 

-  1.5 

+  19.8 

+  11.2 

+  8.3 

♦  7,7 

9 

♦  .5  +  2.1 

+49. 5 

+  16.3 

10 

♦  .6  +  2.1 

11 

♦  .7  +  1.5 

SHOT 

252 

26 

271 

282 

DATE 

10  Sep 

11 

See 

11 

Sep 

11 

Sep 

GUN 

230.0  26.6 

236.0 

26.6 

236.0 

26.6 

238.0 

26.6 

1 

-  .2  +10.8 

+  1.2 

♦  10.3 

♦  1.2 

+  9.5 

+  2.0 

+  9.1 

6 

+  .2  +10.3 

♦  1.5 

+  10.3 

+  1.7 

+  8.4 

♦  1.7 

+  3.9 

8 

+  8.4  +  6,4 

♦  3.6 

+  8.6 

+  3.6 

+  6.2 

-  .6 

-  3.9 

9 

♦  4.S 

♦  13.5 

-  3.3 

+  2.2 

-  2.8 

+  1.2 

10 

+  5.7 

+  12.1 

-  4.C 

+  .6 

-  3.3 

♦  0.0 

11 

+  7.5 

+  14.1 

-  5.1 

-  1.2 

-  5.0 

-  2.4 

SHOT 

292 

302 

312 

322 

DATE 

11  Sep 

26  Sep 

2 

Oct 

5  Oct 

GUN 

238.0  26.6 

242.0 

26.6 

248.0 

26.6 

258.0 

26.6 

1 

+  1.9  ♦  9.2 

-  .7 

♦  9.8 

+  1.8 

+  8.9 

+  1.5 

♦  8.4 

6 

♦  5,1  +6.3 

-  1.0 

+  9.5 

+  39.9 

+  7.7 

♦13.5 

-  5.8 

8 

+  1.9 

♦  14.9 

9 

10 

11 

1.  Projectile  Breakup 

2.  Unstable 
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7.62  M80  BALL,  1944  FT/SEC.,  42.1  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUI1) 

1 

6 

8 

9 

10 

11 


2  Sep 

X  Y 

224.0  42.1 

+  .9  +  7.1 

+  .1  +  3.1 

+  .1  +  .9 

-  .1  +  1.1 

-  1.8  -  1.0 

-  2.3  -  1.6 


22 

2  Sep 

X  Y 

224.0  42.1 

♦  .9  +  6.3 

+  .2  +  4.5 

-  .8  ♦  3.7 

-  1.6  -  .8 

-  2.6  -  1.1 

♦  .1  -  1.0 

-  .8  -  1.0 

-  1.3  -  2.7 


32 
2  Sep 

X  Y 

224.0  42.1 

+  1.2  +  6.1 

+  1.9  +  5.5 

+  .9  +  6.5 

+  2.1  +  4.7 

+  1.9  +  3.9 

*  3.1  +  .1 

+  3.7  -  1.0 

♦  3.6  -  .1 

+  3.7  -  1.1 

+  3.0  -  1.2 

+  2.7  -  2.2 


4 

2  Sep 

X  Y 

224.0  42.1 

+  1.2  +  6.1 

♦  1.3  +  4-5 

+  .7  +  2.9 

-  1.4  +  1.0 

-  .2  +  1.0 

-  .7  +  .4 


SHOT 

S2 

62 

7 

2 

82 

DATE 

3  Sep 

3  Sep 

4  Sep 

4  Sep 

GUN 

232.0 

42.1 

232.0 

42.1 

238.0 

42.1 

238.0 

42.1 

1 

♦  2.1 

+  8.6 

+  3.1 

+  8.6 

-  .1 

+  7.8 

+  .7 

+  7.8 

6 

+  5.9  * 

+  7«1 

+  6.6 

+  8.2 

-  .9 

+  5.3 

-  1.9 

+  7.3 

8 

♦  4.0 

+  4.4 

♦  6.4 

+  7.0 

+  7.4 

+  3.4 

-  2.6 

+  3.4 

9 

-  .9 

+15.5 

+  3.6 

+11.1 

-  7.0 

+  3.2 

-  7.0 

+  3.2 

-  1.9 

+14.7 

+  2.5 

+10.8 

10 

♦  .6 

+16.4 

+  3.1 

+12.8 

-  5.5 

+  3.8 

-  5.5 

+  3.8 

-  .5 

+16.2 

+  3.1 

+11.5 

-  6.5 

+  3.6 

-  6.5 

+  3.6 

11 

-  1.3 

+  17.8 

+  2.5 

+  12.8 

-  5.5 

+  3.5 

-  5.5 

+  3.5 

-  1.6 

+17.0 

SHOT 

9 

102 

11 

12 

DATE 

4  Sep 

4  Sep 

13  Oct 

13  Oct 

GUN 

238.0 

.  42.1 

238.0 

42.1 

276.0 

42.1 

276.0 

42.1 

1 

+  .2 

+  7.3 

♦  .2 

+  7.3 

-  1.3 

+10.1 

-  1.7 

+10,1 

6 

-  1.3 

+  2.3 

-  1.5 

+  2.3 

+  3.2 

+  6.1 

+  2.2 

+  9.3 

8 

-  3.8 

-  1.1 

+  6.4 

-  1.7 

+  4.2 

+  2.5 

+  4.1 

+  9.4 

9 

-  2.0 

-  2.0 

+  1.1 

+  11.2 

+10.9 

-  .9 

+  6.7 

+16.7 

10 

-  5.3 

-  1.7 

-  .9 

+14.4 

+12.5 

-  1.7 

+  7.3 

+17.9 

-  1.9 

+13.8 

11 

-  4.6 

+16.3 

+14.9 

-  5.9 

+  7.5 

+16.6 

SHOT 

13 

14 

15 

16 

DATE 

13  Oct 

13  Oct 

14 

Oct 

14 

Oct 

GUN 

276.0 

42.1 

276.0 

42.1 

284.0 

42.1 

284.0 

42.1 

1 

-  1.7 

+  10.2 

-  1.6 

+  10.3 

-  1.5 

+  8.6 

-  1.7 

♦  8.7 

6 

+  1.4 

+  5.9 

+  2.3 

+  6.4 

+  4.4 

+  5.4 

+  4.9 

+  5.3 

8 

+  3.4 

+  3.7 

+  3.6 

+  2.9 

+  5.9 

♦  2.4 

+  6.7 

+  2.2 

9 

♦  7.1 

+  1.6 

+  7.3 

+  4.7 

+  9.2 

-  .1 

+  7.2 

♦  .2 

10 

+  7.4 

+  1.0 

+  9.5 

+  4.1 

+  9.2 

-  .9 

+  7.6 

-  .3 

11 

+  6.9 

-  2.4 

♦13.5 

+  1.8 

+  8.6 

-  5.2 

♦  6.5 

-  3.6 

SHOT 

17 

18 

19 

20 

DATE 

14  Oct 

14  Oct 

14 

Cct 

14  Oct 

GUN 

284.0 

42.1 

284.0 

42.1 

290.0 

42.1 

290.0 

42.1 

1 

-  1.6 

+  9.4 

-  1.7 

+  9.3 

-  1.3 

+  7.8 

-  1.8 

+  8.7 

6 

+  4.1 

+  7.3 

+  4.7 

+  7.6 

+  7.1 

+  6.9 

-  2.4 

+  9.8 

8 

+  5.7 

+  4.7 

+  6.4 

+  4.9 

+10.1 

+  4.0 

-  5.8 

+11.7 

9 

+  7.6 

+  5.4 

+  8.3 

+  5.2 

+10.6 

+  2.9 

-16.0 

+16.3 

10 

+  7.6 

+  5.4 

+  8.7 

+  5.2 

+11.0 

+  3.0 

-17.6 

+  17.2 

11 

+  7.8 

+  2.5 

+  8.9 

+  2.2 

+  10.7 

-  .2 

-20.1 

+15.2 

1.  Projectile  Break  Up 

2.  Unstable 

44 


7.62  M80  BALL,  1944  FT/SEC.,  42.1 


SHOT 

DATE 

2l2 

2  Sep 

13 

22 

Oct 

14 

23 

Oct 

COORDINATES 

X  Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 
GUN 

224.0  42.1 

276.0 

42.1 

284.0 

42.1 

1 

♦  2.2  +  7.3 

-  1.4 

+  10.3 

-  1.6 

+  8.6 

6 

♦  9.6  +  3.3 

+  .4 

+  S. 9 

+  .4 

+  5.2 

8 

♦  .1 

♦  4.4 

'  6.2 

+  2.0 

9 

-  .1 

♦  14.1 

♦  7.2 

+  3.4 

10 

♦  .9 

+  16.2 

♦  8.3 

+  4.5 

11 

♦  1.2 

+  14.6 

♦  9.0 

+  1.1 

1.  Projectile  BreaV  Up 

2.  Unstable 


5. 56  M193  BALI.,  3200  FT/SEC.,  26.6  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 
8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 


10 


11 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


1 


2 

Oct 

X 

Y 

244.0 

26.6 

♦  .6 

♦  8.6 

♦  5.7 

♦  6.2 

*27.4 

♦  6.1 

+  16.4 

+  18.2 

+  20.7 

+  11.8 

+20.6 

+  9.0 

5 

10  Sep 


232.0 

26.6 

-  .9 

♦  9.6 

-  7.4 

♦  7.S 

-  8.6 

♦  5.0 

-17.1 

♦  3.0 

-18.1 

♦  4.5 

-19.6 

♦  5.1 

9 

2  Oct 


252.0 

26.6 

-  2.2 

+  8.2 

-6.7 

♦  3.8 

-10.5 

*  1.7 

-12.3 

+  2.4 

-11.6 

+  3.0 

-11.5 

+  2.0 

13 

8  Oct 

264.0 

26.6 

+  1.3 

♦10.1 

♦  5.7 

♦10.0 

♦  5.3 

+  11.4 

♦  8.4 

+  19.5 

♦  8.4 

+  23.1 

♦  8.6 

+23.5 

17 

9  Oct 

272.0 

26.6 

0.0 

♦  10.6 

♦  6.6 

+  5.3 

♦  8.1 

+  2.9 

♦  9.4 

+  6.0 

+  10.4 

+  5.2 

+  10.7 

+  2.5 

2 


10  Sep 

X 

Y 

224.0 

26.6 

-  .4 

+  9.4 

+  7.1 

♦  9.3 

-  4.1 

♦  8.7 

♦  6.9 

-  9.4 

♦14.9 

-  8.2 

+  12.9 

-11.4 

6l 

10  Sep 


232.0 

26.6 

-  1.1 

+  9.6 

-  1.7 

♦  6.1 

♦  2.2 

♦  2.0 

♦  3.7 

♦  6.3 

♦  4.0 

♦  6.1 

♦  4.0 

+  4.6 

♦10.0 

♦  7.2 

*  9.2 

♦  6.8 

+  9.1 

♦  11.6 

+  14.6 

♦  7.4 

+  1S.0 

+  7.0 

+  14.4 

-  1.9 

10 

2  Oct 

252.0 

26.6 

-  2.1 

♦  8.4 

-  6.9 

♦  6.7 

-11.8 

♦  5.0 

-15. 0 

+  9.7 

-14.7 

+  10.4 

-14.9 

+  9.4 

14 

8  Oct 

268.0 

26.6 

-  1.9 

+  10.0 

+  9.4 

♦  10.3 

+  12.8 

♦10.1 

♦  27.5 

+  10.7 

♦  30.9 

♦  10.8 

♦34.6 

+  10.0 

18 

9  Oct 

272.0 

26.6 

-  1.2 

+  10.6 

+  1.7 

♦10.3 

♦  .2 

♦  9.6 

♦  4.7 

♦  6.3 

+  5.2 

*  5.0 

♦  4.7 

♦  1.6 

3 

10  Sep 
X  Y 

224.0  26.6 

-  .5  +  9.6 

-  3.7  +  9.1 

-  2.6  +  7.2 

-  6.5  -  2.0 

-  7.6  -  5.2 

-11.2  -  9.1 

7 

2  Oct 

244.0  26.6 


♦  .2 

♦  7.9 

♦  2.3 

♦  6.6 

♦  1.6 

♦  5.7 

+  4.3 

♦  7.7 

+  4.0 

♦  7.S 

+  4.4 

♦  6.5 

11 

8 

Oct 

264.0 

26.6 

♦  .4 

+  10.0 

+  10.4 

♦  6.6 

+  14.4 

♦  2.2 

+  18.1 

-  2.4 

+  17.0 

-  3.2 

+  18.7 

-18.4 

15 

8 

Oct 

268.0 

26.6 

-  1.9 

+  10.0 

♦  7.9 

+  10.5 

♦  8.2 

♦  9.9 

♦  16.9 

♦14.0 

♦18.6 

+  14.0 

+  20.9 

+22.0 

19 
9  Oct 


274.0 

26.6 

-  1.1 

+  11.6 

+  1.2 

+  5.9 

-  .4 

+  1.7 

-  1.5 

+  7.7 

-  1.8 

♦10.3 

4 


10 

Sep 

X 

Y 

232.0 

26.6 

-  1.1 

♦  9.6 

-  7.1 

♦  7.7 

-  7.6 

♦  4.7 

-13.0 

♦  6.1 

-13.1 

♦  6.0 

-13.8 

+  5.0 

8 

2 

Oct. 

252.0 

26.6 

-  2.1 

♦  8.3 

+  .  4 

♦  6.8 

-  4.9 

♦  6.4 

+  6.6 

+  .7 

+  9.0 

+  5.2 

+  10.2 

♦  3.6 

12 

8 

Oct 

264.0 

26.6 

-  .2 

♦  8.7 

-  1.7 

+  10.0 

-  7.7 

+  10.0 

-11.3  +18.0 

-13.6  +19.6 

-16.5  +19.4 

16 

8  Oct 

268.0  26.6 

♦  1.1  +10.0 

+  7.9  ♦  9.1 

+  7.2  ♦  8.0 

+  6.2  +  7.6 

+  5.9  +  7.0 

+5.5  +  4.5 

20 


1.  Projectile  Break  Up 

2.  Unstable 


46 


I 


5.56  M193  BALL,  3200  FT/SEC.,  26.6  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 
8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
1J 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


21 

222 

232 

242 

10  Sep 

10  Sep 

10  Sep 

10  Sep 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

224.0 

26.6 

224.0 

26.6 

232.0 

26.6 

232.0 

26.6 

-  .1 

+  9.2 

-  .1 

+  9.2 

-  1.1 

+  9.7 

+  6.3 

+  9.7 

-  2.3 

+  10.8 

-  .9 

+  14.1 

-  7.3 

+  10.2 

-  4.2 

+  9.6 

-  .3 

+  9.3 

+  2.7 

♦21.4 

-11.0 

+  10.6 

+  4.8 

+  9.0 

-39.3 

+  19.7 

-45.4 

+  19.3 

* 

252 

262 

272 

282  j 

2 

Oct 

2 

Oct 

2 

Oct 

2 

Oct 

244.0 

26.6 

244.0 

26.6 

244.0 

26.6 

252.0 

26.6 

+  2.7 

+  13.3 

♦  .6 

+  7.8 

+  •  6 

♦  8.2 

-  .2 

+  8.2 

♦15.4 

0.0 

+  4.1 

+  7.7 

+  8.9 

♦  4.0 

+22.6 

♦  7.0 

♦11.7 

+  16.1 

♦  18.5 

-  1.5 

♦  19.2 

♦  5.9 

+39.0 

+  5.8  i 

292 

302 

312 

322  ; 

2  Oct 

i  Oct 

3  Oct 

3  Oct 

252.0 

26.6 

260.0 

26.6 

260.0 

26.6 

260.0 

26.6  1 

-  .2 

♦  8.6 

-  .1 

♦  8.6 

-  .1 

♦  8.6 

-  .6 

+  9.4  ! 

♦  22.6 

♦  1.5 

+35.2 

0.0 

+  15.2 

0.0 

+30.4 

+  .8  * 

♦16.8 

-  4.4 

+35.2 

-  3.1 

♦15.2 

+  6.9 

+23.6 

+  17.9 

332 

342 

352 

362  i 

3  Oct 

8 

Oct 

Oct 

8  Oct  1 

260.0 

26.6 

264.0 

26.6 

264.0 

26.6 

268.0 

26.6  ! 

-  .2 

+  10.1 

+  .4 

+  9.8 

+  1.3 

♦  9.8 

■>  1.3 

+  10.0 

+33.4 

♦  6.3 

+38.4 

♦  .3 

+36.4 

♦  1.5 

+  34.9 

+  13.8 

♦36.3 

-  4.4 

+  44.0 

+  2.5 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


37 

8  Oct 

268.0  26.6 


♦  1.1 
+  34.2 
+  30.4 
♦15.6 
+  14.9 
+  14.3 


♦  10.0 
+  11.5 
+  13.9 
+  18.3 
+  18.8 
+  17.8 


38^ 
9  Oct 


392 
9  Oct 


402 
9  Oct 


272.0 

26.6 

272.0 

26.6 

272.0 

26.6 

+  .5 

+  9.2 

♦  .2 

*  9.8 

♦  .2 

+  1C.6 

♦30.9 

+  8.8 

+23.9 

♦  1.1 

+  35.1 

+  2.6 

♦38.1 

+  6.7 

♦  31.7 

-  4.4 

1.  Projectile  Break  Up 

2.  Unstable 


47 


L 


S.S6  M193  BALL,  3200  FT/SEC.,  26.6  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 
8 

9 

10 
11 


9  Oct 

x  y 

272.0  26.6 

-  .9  +10.4 

+3S.2  -  4.9 


1.  Projectile  Break  Up 

2.  Unstable 


48 


5.56  M193  BALL,  3200  FT/SEC 


42.1  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 
8 

9 

10 
11 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 

SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


28  Aug 

X  Y 

220.0  42.1 

+  .9  +  7.4 

♦  .8  ♦  5.9 

-  .2  +  3.2 

+  8.2  +  5.3 

+  8.1  +  4.5 

+13.7  +  6.3 

+12.6  +  5.8 

+18.7  +  9.5 

+15.4  +  4.3 


22 

28 

Aug 

X 

Y 

220.0 

42.1 

+  .9 

+  7.4 

+  .6 

+  5.0 

-  .2 

+  2.4 

+  8.7 

-  1.5 

+  9.5 

-  1.8 

+  14.6 

-  3.2 

+  15.1 

-  3.5 

+  18.4 

-  6.2 

+19.1 

-  6.2 

3 

28  Aug 
X  Y 

220.0  42.1 
+  .9  +  7.4 

+  1.4  +  6.9 

+  2.9  +  6.1 

+  1.3  +  6.6 

+  2.6  +  6.5 

+  1.6  +  5.6 


4 

2  Sep 

X  Y 

228.0  42.1 

.7  +  6.4 

-  3.6  +  4.0 

-  4.3  +  3.9 

-  .9  +  .5 

-  .3  +  .3 

+  .9  +  1.9 

+  1.4  +  1.4 

+  6.2  +  2.5 


5 

62 

7 

8 

2 

228.0 

Sep 

42.1 

3 

228.0 

Sep 

42.1 

4 

236.0 

Sep 

42.1 

8 

242.0 

Sep 

42.1 

-  .7 

+  6.4 

+  .6 

+  5.7 

+ 

1.0 

+  6.3 

+  2.6 

+  6.2 

-  2.6 

+  1.1 

+  .8 

+  .4 

4 

1.2 

-  .1 

+  1.2 

-  .7 

-  5.1 

-  2.8 

+  .7 

1.5 

. 

.6 

-  2.5 

+  .8 

-  .6 

-  .4 

-  2.6 

•  8  •  6 

-  6.5 

♦11.6 

+10.8 

-  3.7 

-  3.9 

4 

3.7 

-  5.2 

♦  1.0 
+  .5 

-  1.6 
-  2.0 

-  8.4 

-  7.5 

+  16.7 
+  16.4 

-  4.0 

-  4.7 

4 

6.2 

-  6.0 

+  .4 

-  1.4 

-10.0 

-  9.2 

+21.8 

+21.5 

-  5.2 

-  5.9 

4 

6.7 

-  8.2 

+  1.1 

-  2.7 

9 


8 

Sep 

242.0 

42.1 

+  2.6 

+  7-3 

+  4.4 

-  .3 

+  4.7 

-  4.3 

+  3.5 

-  4.9 

+  3.7 

-  4.5 

+  4.4 

-  6.0 

.  ID* 
8  Sep 


244.0 

42.1 

+  .9 

-  1.5 

-  .2 

+  3.3 

-  .1 

+  1.8 

-  6.0 

+  9.1 

-  5.4 

+  6.7 

-  8.1 

+  12.9 

-  6.6 

+  7.4 

-10.4 

♦17.1 

-  8.0 

+  6.6 

11 

14  Oct 

278.0  42.1 

-  1.1  +  9.6 

+  3.4  +  7.1 

+  5.9  +  4.2 

+  6.4  +  4.3 

+  6.9  +  4.6 

+  7.1  +  1.9 


12 


14 

Oct 

278.0 

42.1 

-  1.1 

+  9.7 

+  4.4 

+  8.3 

+  6.7 

+  5.7 

+  8.1 

+  6.6 

+  8.7 

+  6.5 

+  8.4 

+  3.7 

13 

14  Oct 

286.0  42.1 


-  1.2 

+  9.5 

+  4.4 

+  8.6 

+  5.4 

+  6.9 

+  5.3 

+  9.2 

+  5.4 

+  9.4 

+  4.6 

+  6.7 

17 

16  Oct 

296.0 

42.1 

-  1.3 

+  11.1 

+  2.7 

+  7.6 

+  3.3 

+  3.2 

+  5.1 

-  6.4 

+  6.4 

-  8.8 

+  6.7 

-15.3 

14 


14  Oct 


286.0 

42.1 

- 

1.6 

+  8.6 

+ 

2.7 

+  6.8 

+ 

2.4 

+  5.0 

0.0 

+  11.1 

+ 

.6 

+  11.7 

.5 

+  9.6 

18 

16  Oct 


296.0 

42.1 

- 

.7 

+  11.1 

+ 

6.7 

+  11.9 

■f 

8.9 

+  8.5 

+ 

7.6 

+  9.6 

+ 

S.4 

+  10.8 

+ 

8.7 

+  8.6 

15 

16  Oct 
294.0  42.1 
-  1.6  +11.6 
+  .5  -  5.0 
+  2.1  +  .2 
+  .4  -13.7 
+  .5  -17.5 


19 


16 


16 

Oct 

294.0 

42.1 

-  1.6 

+11.6 

-  2.4 

+  11.2 

-  1.7 

+  9.7 

-  1.9 

♦  12.2 

-  1.1 

+  13.0 

-  1.8 

+10.7 

20 


S 


1.  Projectile  Break  Up 

2.  Unstable 

49 


5.56  M193  3ALL,  3200  FT/SEC.,  42.1  INCHES 


SHOT 

212 

22*  * 2 

23 

24 

DATE 

28  Aug 

28  Aug 

3  Sep 

4  Sep 

COORDINATES 

X 

Y 

X  Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

220.0 

42.1 

220.0  42.1 

228.0 

42.1 

236.0 

42.1 

1 

+  1.4 

+  5.6 

+  1.3  +  8.6 

+  .5 

+  6.0 

+  1.3 

+  5.9 

6 

+  6.8 

+  4.4 

+  .7  +3.3 

+  .9 

-  .2 

+  1.9 

+  1.0 

8 

+  2.9 

+  6.6 

+  .4  +  3.4 

-  .9 

-  4.1 

+  1.5 

-  1.1 

9 

-  3.9 

-  3.5 

+  7.4 

-  7.5 

10 

-  4.0 

-  3.5 

+  9.4 

-  8.3 

11 

-  6.5 

-  4.0 

+  9.5 

-10.0 

SHOT 

252 

262 

27  2 

282 

DATE 

4  Sep 

8  Sep 

8  Sep 

8  Sep 

GUN 

236.0 

42.1 

242.0  42.1 

242.0 

42.1 

242.0 

42.1 

1 

+  1.0 

+  6.1 

+  2.3  +  5.9 

+  2.8 

+  6.2 

+  2.6 

+  6.5 

6 

+  3.4 

+  1.0 

+  2.3  -  4.2 

+  3.8 

-  .5 

+  4.6 

-  2.1 

+  4.2 

-  1.1 

8 

-  8.9 

-  .1 

-  6.7  +  2.9 

+  3.8 

-  2.0 

+  4.3 

-  6.1 

9 

+  2.4 

-  4.2 

10 

+  3.7 

-  4.4 

11 

+  3.1 

-  5.4 

+  3.4 

-  5.9 

SHOT 

29 

30 

31 

322 

DATE 

14  Oct 

14  Oct 

14  Oct 

14 

Oct 

GUN 

278.0 

42.1 

278.0  42.1 

278.0 

42.1 

286.0 

42.1 

1 

-  3.1 

+  9.6 

-  .6  +10.3 

-  1.3 

+  9.6 

-  1.1 

+  8.6 

6 

-  1.9 

+  7.3 

+  6.6  +  8.6 

+  3.2 

+  7.4 

+  3.5 

♦  11.5 

8 

-  .7 

♦  4.6 

+  8.8  +  5.0 

+  5.3 

+  4.0 

+  5.8 

+13.7 

9 

-  .6 

+  4.7 

+  7.1  +  6.7 

+  7.2 

+  3.9 

+  12.7 

+24.1 

10 

-  .4 

+  4.0 

+  8.2  +  5.4 

+  9.2 

+  4.1 

11 

-  1.0 

+  .2 

+  8.2  +  4.8 

+  10.6 

+  1.2 

SHOT 

332 

342 

352 

36 

DATE 

14  Oct 

16  Get 

16  Oct 

16  Oct 

GUN 

286.0 

42.1 

294.0  42.1 

294.0 

42.1 

296.0 

42.1 

1 

-  1.3 

+  9.2 

-  2.4  +  9.6 

-  2.7 

+  9.4 

-  1.1 

+  9.1 

6 

-  1.3 

+  11.8 

-  8.3  +11.3 

-10.8 

+  6.3 

+  1.3 

+  9.8 

8 

-  2.2 

+  15.6 

-10.7  +  6.7 

-13.8 

+  8.1 

+  1.9 

+  7.5 

9 

-  1.2 

+  8.2 

10 

-  1.7 

+  8.7 

11 

-  3.5 

+  6.5 

SHOT 

372 

38 

39 

40 

DATE 

16  Oct 

GUN 

296.0 

42.1 

1 

-  .9 

+  9.2 

6 

+  19.1 

-  9.5 

8 

9 

10 
11 


1.  Projectile  Break  Up 

2.  Unstable 

)  ...  ... 


50 


5 

.56  M193 

BALL,  2300  FT/SEC 

26.6 

INDIES 

SHOT 

DATE 

l1 2 

10  Sep 

2 

10  Sep 

3 

2  Oct 

4 

10  Sep 

COORDINATES 

X 

y 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

226*0 

26.6 

226.0 

26.6 

246.0 

26.6 

226.0 

26.6 

1 

-  .4 

+  9.8 

-  .6 

+  9.9 

-  .6 

+  8.3 

♦ 

.7 

♦  10.2 

6 

-  6.7 

+  9.2 

-  6.3 

+  9.2 

-  2.6 

+  4.5 

- 

1.7 

♦  11.7 

8 

-  8.8 

+  8.8 

-  8.8 

+  8.1 

+  ,6 

+  2.9 

- 

1.1 

+  10.0 

9 

-12.1 

♦  14.4 

-20.0 

+  13.5 

+  7.5 

-  3.3 

- 

5.9 

+  18.0 

10 

-12.4 

-11.6 

♦  13.9 

♦  14.5 

-21.0 

+  13.7 

+  8.5 

-  5.0 

5.9 

+  19.3 

11 

-11. S 

+  14.3 

-22.5 

+  14.0 

+  9.7 

-  7.5 

- 

6.2 

+20.4 

SHOT 

5 

6 

7 

8 

DATE 

10 

Sep 

3 

Oct 

11 

Sep 

3 

Oct 

GUN 

226.0 

26.6 

254.0 

26.6 

234.0 

26.6 

254.0 

26.6 

1 

-  .5 

+  10.1 

-  1.0 

+  7.2 

-  .5 

+  8.9 

-  1.1 

+  8.6 

6 

-  6.7 

+  8.4 

-  1.4 

+  1.0 

-  3.5 

♦  8.8 

-  .8 

+  9.1 

8 

-  7.6 

+  4.1 

+  2.6 

-  2.6 

-  2.3 

+  7.5 

-  2.8 

+  9.4 

9 

-22.7 

+  6.2 

-+13.6 

-  6.9 

-  5.9 

♦  15.5 

+  15.4 

+  7.7 

10 

-74.2 

+  6.5 

+  14.4 

-  8.5 

-  5.5 

+16.0 

+19.0 

+  4.5 

11 

-25.8 

+  4.9 

♦  14.7 

-11.0 

-  5.6 

+  15.8 

+22.7 

+  3.3 

SHOT 

9 

10 

11 

12 

DATE 

3 

Oct 

8  Oct 

8 

Oct 

8  Oct 

GUN 

254.0 

26.6 

266.0 

26.6 

266.0 

26.6 

266.0 

26.6 

1 

-  .8 

+  8.9 

+  .1 

+11.0 

+  .2 

+11.1 

+  .7 

+  11.2 

6 

-  1.4 

+  5.3 

+  1.1 

+  11.7 

+  3.4 

+10.3 

+  .6 

+  9.7 

8 

-  5.8 

+  .1 

-  .7 

+  11.7 

+  3.2 

+  9.5 

-  4.2 

+  9.1 

9 

-  3.8 

-  4.4 

+  1.1 

+14.5 

+  12.1 

+  11.5 

-15.6 

+  7.8 

10 

-14.4 

-  4.4 

+  1.1 

+14.6 

+  13.1 

+11.8 

-18.9 

+  8.6 

11 

-15.5 

-  5.6 

+  1.2 

+  13.9 

+14.4 

+  10.8 

-18.6 

+  7.3 

SHOT 

13 

14 

15 

16 

DATE 

8  Oct 

8  Oct 

8  Oct 

9 

Oct 

GUN 

270.0 

26.6 

270.0 

26.6 

270.0 

26.6 

274.0 

26.6 

1 

+  .8 

♦  10.2 

+  .3 

+  9.7 

+  8.4 

+10.2 

-  1.4 

+  11.1 

6 

+  6.3 

+  11.1 

-  .7 

+  15.0 

+  8.9 

+11.3 

+  4.6 

+  5.2 

8 

+  4.7 

+  9.9 

-  4.7 

+  16.1 

♦  10.3 

+11.6 

+  6.4 

♦  2.0 

9 

+  2.5 

+  15.2 

-13.8 

+20.9 

+19. 4 

♦  19.2 

+20.7 

+  1.3 

10 

+  2.1 

+  15.8 

-15.5 

+21.8 

+20.6 

+20.7 

+24.0 

+  .5 

11 

+  1.6 

+  15.4 

-18.0 

+20.1 

+21.6 

+20.9 

♦28.0 

-  2.1 

SHOT 

17 

18 

DATE 

9  Oct 

9 

Oct 

CUN 

276.0 

26.6 

276.0 

26.6 

1 

-  .3 

+  11.1 

-  1.0 

+  10.8 

6 

+  3.2 

+  9.6 

+  5.3 

+  9.0 

8 

-  .6 

+  6.9 

+  5.3 

+  7.6 

9 

-  7.4 

+  7.8 

+12.2 

+  12.2 

10 

-  8.3 

+  7.7 

+  13.6 

+13.0 

11 

-  8.8 

+  5.3 

+  14.9 

+12.4 

1.  Projectile  Break  Up 

2.  Unstable 


51 


5.56  M193  BALL,  2300  FT/SEC.,  26.6  INCHES 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 
6 
8 

9 

10 
11 


SHOT 

252 

26 

27 

282 

DATE 

11  Sep 

2 

Oct 

2 

Oct 

2 

Oct 

GUN 

234.0  26.6 

246.0 

26.6 

46.0 

26.6 

246.0 

26.6 

1 

-  .2  +  9.8 

+  1.8 

+  8.2 

+  1.4 

+  8.3 

+  1.4 

+  8.4 

6 

-  5.1  +  5.0 

-  2.7 

+  5.1 

-  2.7 

+  4.3 

+28.9 

+  .3 

8 

-15.1  +  .1 

-  2.2 

+  3.1 

-  2.4 

+  1.0 

+29.8 

-  3.3 

9 

-  4.9 

+  2.0 

-  7.0 

+  1.8 

10 

-  4.3 

+  1.1 

-  6.9 

+  1.7 

11 

-  4.3 

-  .5 

-  6.8 

+  .8 

322 
3  Oct 

262.0  26.6 
-  .7  +  9.9 

+40.9  -  2.7 

+54.1  +  .9 


352  362 

3  Oct  8  Oct 

26.6  266.0  26.6 

+10.1  +  .2  +10.4 

+  6.1  +17.7  +  9.3 

+  1.5  +21.5  +  8.9 

-  5.1  +19.1 


9  Oct 
26.6 
+11.2 
+13.0 
+25.2 
+30.2 


1.  Projectile  Break  Up 

2.  Unstable 


SHOT 

37 

382 

39  2 

DATE 

8  Oct 

8 

Oct 

9  Oct 

GUN 

270.0 

26.6 

270.0 

26.6 

274.0 

26.6 

276.0 

1 

-  1.2 

+  9.9 

+  .6 

+10.2 

-  1.2 

+  11.2 

-  .8 

6 

+21.2 

♦  4.7 

+33.1 

+  1.1 

+41.4 

+12.6 

+39.9 

8 

+22.5 

+  3.2 

+  33.3 

-  1.4 

+33.4 

9 

+37.2 

+  4.0 

+36.9 

10 

+41.7 

+  3.6 

11 

+47.4 

+  .6 

SHOT 

332 

342 

DATE 

3  Oct 

3  Oct 

GUN 

262.0 

26.6 

262.0 

26.6 

262.0 

1 

-  1.4 

+  10.1 

-  1.2 

+10.4 

-  1.2 

6 

+39.7 

+  3.0 

+  39.6 

+  5.5 

+  14.7 

8 

+41.2 

-  3.9 

+31.2 

+  4.0 

+  16.7 

9 

10 
11 


SHOT 

292 

30 

312 

DATE 

3 

Oct 

3  Oct 

3  Oct 

GUN 

254.0 

26.6 

254.0 

26.6 

262.0 

26.6 

1 

-  .7 

7.6 

-  .7 

+  8.7 

-  .5 

+  10.1 

6 

+38.9 

+  .8 

+24.2 

+  3.2 

+27.9 

+  5.3 

8 

+44.7 

-  2.0 

+  17.2 

-  2.5 

+33.5 

+  .1 

9 

+  4.2 

+21.0 

+  19.1 

-14.5 

10 

+  2.9 

+25.7 

11 

+  1.1 

+30.0 

212 

222 

10  Sep 

11  Sep 

X 

Y 

X 

Y 

226.0 

26.6 

234.0 

26.6 

-  .8 

+  9.8 

-  .1 

♦  9.3 

-  5.0 

♦  10.0 

-  1.4 

+  13.6 

-  4.8 

+  7.5 

♦  6.9 

15.2 

-  3.5 

+17.1 

-  2.4 

+  18.5 

-  1.8 

+19.6 

-  1.5 

♦  18.9 

232  24 


11  Sep 

11  Sep 

X  Y 

X 

Y 

234.0  26.6 

234.0 

26.6 

+  8.5  +  8.7 

-  .4 

♦  9.3 

-10.0  +  .3 

-  2.7 

+  8.1 

+  5.3 

+  2.9 

-21.6 

+  11.2 

-25.4 

+  2.5 

-33.9 

+  1.1 

52 


S.S6  M193  BALL,  2500  FT/SEC.,  26.6  INCHES 


SHOT 

DATE  9 

COORDINATES  X 

SCREEN  LOCATION 
GUN  276.0 

1  -  -6 

6  +29.6 


8 

9 

10 
11 


II2  422 

Oct  9  Oct 

Y  X  Y 

26.6  276.0  26.6 

♦11.6  -  .7  +11.6 

-  6.0  +44.9  -  3.1 

♦36.6  +  4.4 


1.  Projectile  Break  Up 

2.  Unstable 


53 


5.5*  *lfS  tALL,  7JW  FT/StC.,  42. 1  INCHES 


SKJT 

l2 

2 

32 

4 

DAT* 

i 

Sep 

2  Sep 

2 

Sep 

2 

Sep 

OnOMJINATES 

3 

Y 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

244.0 

42.1 

226.0 

42.1 

226.0 

42.1 

226.0 

42.1 

1 

*  .9 

♦  9.5 

• 

.4 

.  ♦  7.4 

-  .5 

+  6.6 

-  .8 

♦  7.6 

fc 

-  .6 

♦  2.5 

- 

3.2 

*  4.4 

♦  .6 

♦  3.8 

-  4.8 

♦  3.6 

♦  .1 

♦  2.4 

8 

-  2.3 

♦  .4 

- 

4.8 

♦  3.0 

♦  4.8 

+  4.2 

-  6.3 

♦  2.0 

9 

-  4.1 

-  7.8 

_ 

8.9 

-  3.0 

+21.1 

+  13.7 

-  1.1 

-  3.5 

-  3.5 

+20.6 

♦  13.2 

10 

-  3.5 

-  9.3 

- 

8.6 

-  4.5 

+  19.4 

+  14.3 

+  1 

-  4.3 

11 

-  2.5 

-12.6 

- 

9.6 

-  6.9 

+28.1 

+17.0 

+  1.9 

-  6.1 

- 

9.9 

-  7.9 

SHOT 

S2 

62 

7 

82 

DATE 

8  Sep 

3  Sep 

3  Sep 

4  Sep 

GUN 

244.0 

42.1 

234.0 

42.3 

234.0 

42.1 

234.0 

42.1 

1 

+  .8 

+  9.7 

-  .1 

+  6.6 

-  .1 

+  6.5 

+  2.5 

+  5.7 

6 

-  .5 

-  1.2 

+  4.4 
+  4.3 

+  .2 

+  4.1 

+  .7 

+  2.9 

+  3.9 

+  2.6 

8 

2.3 

+  5.0 

-  .4 

+  2.9 

-  .1 

-  .3 

+  3.2 

+  1.8 

9 

-  9.4 

+  10.8 

+  .5 

+  3.8 

-  .5 

+  .7 

+  8.6 
+  8.4 

+  2.0 
+  2.0 

10 

-  9.2 

+12.0 

>  1.3 

+  4.1 

-  .5 

+  .7 

+  9.6 
+10.1 

+  2.3 
♦  2.3 

11 

SHOT 

-12.9 

+  11.9 

92 

+  1.0 
+  .6 

+  4.3 
+  3.9 

10 

-  1.3 

+  .9 

11 

+  8.9 
+  8.9 

+  1.9 
+  1.9 

12 

DATE 

4 

Sep 

4 

Sep 

14  Oct 

14 

Oct 

GUN 

234.0 

42.1 

236.0 

42.1 

280.0 

42.1 

280.0 

42.1 

1 

+  1.8 

+  5.9 

+  1.0 

+  6.3 

-  .7 

+  9.8 

-  2.2 

+  9.2 

6 

+  5.4 

+  1.4 

+  2.0 

+  2.0 

+  7.3 

+  8.0 

+  3.3 

+  4.1 

8 

♦  5.3 

+  1.6 

+  1.4 

+  .5 

+  8.6 

+  4.2 

♦  3.S 

-  1.1 

9 

+  5.1 

-  1.3 

+  1.5 

-  1.4 

+  7.7 

+  4.3 

+  2.0 

-  .9 

10 

+  5.1 
+  5.2 

-  1.4 

-  2.0 

+  3.2 

-  2.0 

+  8.1 

+  3.7 

+  2.9 

-  .3 

11 

+  2.7 

-  1.2 

♦  2.6 

-  3.9 

+  7.3 

0.0 

+  2.5 

-  2.3 

+  2.5  -  2.7 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


13 

14  Oct 

280.0 

42.1 

-  1.6 

+  9.4 

+  1.3 

+  2.3 

+  1.9 

-  2.6 

-  .8 

-  8.5 

-  .7 

-12.1 

-  1.8 

-16.8 

14 

14  Oct 


280.0 

42.1 

-  1.0 

+  9.3 

♦  2.2 

+  6.3 

+  4.5 

+  3.3 

+  3.5 

-  .8 

+  4.6 

-  .8 

+  5.0 

-  3.8 

15 

14  Oct 

288.0 

42.1 

-  2.1 

+  8.8 

-  3.9 

+  6.5 

-  .6 

+  4.4 

-  6.6 

+  12.8 

-  4.4 

+13.4 

-  2.9 

+11.1 

16 

14  Oct 

288.0  42.1 

-  2.5  +  8.9 

+  2.0  +  7.3 

+  3.2  ♦  4.1 

+  6.4  +  .1 

+  6.5  -  1.7 

+  6.4  -  5.7 


SHOT 

DATE 

GUN 

1 

6 

8 

9 

10 
11 


17 

14  Oct 

16 

18 

Oct 

268.0 

42.1 

292.0 

42.1 

-  2.7 

+  9.2 

-  2.3 

+  11.1 

+  3.4 

+  7.9 

-  .8 

+10.3 

+  2.7 

+  6.4 

+  2.4 

+  8.4 

+  3.2 

+  7.9 

-  .4 

+  6.7 

+  4.1 

+  8.5 

0.0 

+  6.2 

+  4.1 

+  5.9 

-  1.3 

♦  2.2 

19  20 


16 

Oct 

16 

Oct 

292.0 

42.1 

296.0 

42.1 

-  2.3 

+11.2 

-  .7 

+11.1 

-  5.6 

+  7.0 

+  3.7 

+13.8 

-  6.4 

+  3.3 

+  5.8 

♦  11.9 

-  8.2 

-  1.8 

+  3.2 

+11.8 

-  5.8 

-  3.3 

+  3.1 

+11.6 

-  4.9 

-  8.4 

+  1.2 

+  8.2 

1.  Projectile  Break  Up 

2.  Unstable 

54 


S.S6  M195  BALL 

.  2300 

FT/SI  C. . 

42.1  INCHES 

SHOT 

21 

221'2 

23 

242 

DATE 

2 

Sep 

2  Sep 

3  Sop 

4  Sep 

COORDINATES 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

CUN 

226.0 

42.1 

226.0 

42.1 

234.0 

42.1 

234.0 

42.1 

1 

-  .7 

♦  7.4 

-  .4 

+  7.4 

♦  2.3 

♦  5.2 

♦  1.6 

♦  6.3 

6 

-  2.8 

-  7.2 

♦  1C.  3 

♦  5.8 

+  1.2 

♦  1.5 

-  2.7 

♦  1.4 

8 

-  3.4 

♦  3.6 

+22.8 

♦  10.6 

♦  1.4 

-  2.6 

-10.8 

♦  .1 

9 

♦  5.4 

♦  13.9 

*23.7 

♦  1.2 

10 

♦  9.7 

+  16.5 

♦  29.0 

-  4.7 

11 

+  13.7 

♦  21.0 

♦37.1 

-  3.7 

SHOT 

2S2 

262 

272 

282 

DATE 

14  Oct 

14  Oct 

14 

i  Oct 

16  Oct 

GIJN 

280.0 

42.1 

288.0 

42.1 

288.0 

42.1 

292.0 

42.1 

1 

.6 

+  9.1 

-  2.4 

♦  8.7 

-  2.6 

+  9.7 

-  1.1 

♦  9.1 

6 

+  5.4 

+  13.6 

-10.3 

+  16.0 

+  .9 

*  9.3 

-  3.1 

♦  9.9 

8 

♦  7.4 

*17.4 

-20.1 

♦  19.S 

♦  2.4 

♦  8.4 

-  3.2 

♦  8.7 

9 

10 
11 


SHOT 

292 

30 

31 

DATE 

16  Oct 

16  Oct 

16 

Oct 

GUN 

292.0  42.1 

292.0  42.1 

294.0 

42.1 

1 

-  2.7  +  9.4 

-  1.3  *12.7 

-  2.4 

♦  11.6 

6 

-16.9  -  1.0 

+  1.7 

+  11.3 

8 

-  8.3 

+  6.7 

9 

10 
11 


1.  Projectile  Break  Up 

2.  Unstable 


23.9  GRAIN  FLECHETTE 


SHOT 

DATE 

2 

l2 

Feb 

2 

22 

Feb 

31 2 

2  Feb 

4 

42 

Feb 

COORDINATES 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

340.0 

40. S 

340.0 

40.5 

340.0 

40.5 

344.0 

40.5 

1 

+  .'9 

-  .5 

-  .3 

+  .8 

-  .1 

0.0 

+  .5 

-  .4 

4 

-  4.4 

-  2.3 

-  7.5 

+  13.0 

-16.5 

+  7.4 

+  4.6 

+  .1 

S 

-  8.5 

-  1.6 

-  8.0 

+  13.6 

-23.0 

+  10.4 

+  5.8 

+  1.1 

6 

-10. S 

-  4.3 

-  6.9 

+  13.3 

-26.4  • 

+12.5 

+  7.5 

+  1.0 

SHOT 

52 

62 

7 

82 

DATE 

4 

Feb 

4 

Fob 

4  Feb 

5 

Feb 

GUN 

344.0 

40.5 

344.0 

40.5 

344.0  40.5 

348.0 

40.5 

1 

+  .6 

+  1.5 

+  1.3 

+  .9 

+  .8  +  1.1 

+  .5 

+  1.0 

4 

+  1.0 

+  8.5 

+  2.6 

+  .3 

+  1.8  +  1.3 

-  6.5 

+13.1 

5 

+  .1 

+  10.8 

+  2.3 

+  1.0 

+  1.5  +  2.0 

-10.6 

+  15.5 

6 

-  «1 

+  11,6 

+  3,0 

+  1,3 

+  2,1  +  1,8 

-12,1 

+  17,4 

SHOT 

92 

102 

112 

12“ 

DATE 

5 

Feb 

5 

Feb 

5  Feb 

5  Feb 

GUN 

348.0 

40.5 

348.0 

40.5 

348.0 

40.5 

352.0  40.5 

1 

+  .6 

+  .9 

+  2.3 

+  1.3 

+  2.0 

+  .4 

+  .3  +  .7 

4 

-  2.4 

-  5.4 

+  4.0 

+  6.0 

+  10.6 

+  2.3 

-15.8  +10.9 

5 

-  1.5 

-10.5 

+  1.3 

+  7.4 

+  15.1 

+  7.5 

-27.0  +16.4 

6 

-  .6 

-14.9 

+  .1 

+  7.6 

+  18.9 

+  11.8 

SHOT 

132 

142 

152 

162 

DATE 

5  Feb 

5 

Feb 

5  Feb 

5 

Feb 

GUN 

352.0  40.5 

352.0 

40.5 

352.0 

40.5 

356.0 

40.5 

1 

+  1.5  +  .9 

+  .4 

+  .5 

+  .9 

.  +  .7 

-  .6 

+  .3 

4 

-18.9  +  1.1 

+  19.0 

+  1.9 

-  .3 

+  4.3 

-  9.0 

+  1.0 

5 

-24.9  +  .5 

+  24.3 

+  2.3 

-  6.0 

+  3.8 

-10.1 

+  1.9 

6 

+  27.1 

+  2.0 

-  4.7 

+  2.8 

-10.1 

+  .9 

SHOT 

172 

182 

19 

20 

DATE 

5  Feb 

5  Feb 

5 

Feb 

5 

Feb 

GUN 

356.0 

40.5 

356.0 

40.5 

360.0 

40.5 

360.0 

40.5 

1 

+  .6 

+  .5 

+  .2 

+  .7 

0.0 

-  .1 

-  .1 

+  .4 

4 

-10.5 

+12.1 

-  3.5 

+  11.4 

-  1.9 

+  .5 

-  1.9 

+  2.0 

5 

6 

-12.8 

+  17.5 

-  3.6 

+  15.6 

-  1.3 

-  .8 

+  .8 
+  .3 

-  1.4 

-  .9 

+  2.6 
+  2.6 

1.  Projectile  Break  Up 

2.  Unstable 
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23.9  GRAIN  FLECHETTE 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 

4 

5 

6 


2  Feb 

X  Y 

340.0  40. S 
+  .3  -  .8 


222 

S  Feb 

X  Y 

356.0  40.5 

+  1.6  ♦  3.3 

+  1.8  ♦  8.4 

-  4.1  +  7.0 

-  6.1  ♦  3.0 


232 
5  Feb 

X  Y 

360.0  40.5 

+  1.0  +  .8 


1.  Projectile  Break  Up 

2.  Unstable 


57 


10.3  GRAIN  rLECHETTE 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 

4 

5 

6 


17  Feb 
X  Y 

388.0  40. S 

-  1.6  +  2.3 

-  5.3  +  5.3 

-  5.6  +  5.1 

-  4.8  +  5.5 


2 

17  Feb 
X  Y 

392.0  40.5 
+  .6  +  1.3 

+  2.5  +  .5 

+  2.8  '  *  .5 

+  5.0  +  .1 


31 2 

17  Feb 
X  Y 

392.0  40.5 
+  .8  +  .4 

-  2.9  -  4.9 

-  4.3  -  5.3 

-  3.6  -  5.6 


42 

17  Feb 
X  Y 

392.0  40.5 

+  .4  +  1.1 
-  7.7  -17.3 
-11.0  -26.0 


SHOT 

DATE 

GUN 

1 

4 

5 

6 


17  Feb 

392.0  40.5 
+  .1  +  1.2 
+10.8  +  1.6 
+13.8  +  1.2 
+19.3  -  .4 


18  Feb 

396.0  40.5 

+  .5  +  .5 

-  5.0  +  8.1 

-  8.3  +15.1 


7 

18  Feb 

396.0  40.5 

+  1.4  +  1.1 

-  3.1  +  7.0 

-  4.9  +  8.4 

-  3.9  +  9.0 


8 


18 

Feb 

396.0 

40 

+  1.6 

+  1 

-  3.5 

. 

-  6.3 

_ 

-  6.3 

- 

SHOT 

DATE 

GUN 

1 

4 

5 

6 


9“ 


18 

Feb 

400.0 

40.5 

+  1.1 

+  .9 

+  1.0 

+  7.3 

+  1.4 

+  11.0 

+  4.5 

+  13.5 

18  Feb 

400.0  40.5 
+  .9  +  .8 
+  7.0  +  3.6 
+  6.0  +  4.5 
+  8.5  +  4.8 


ll2 

18  Feb 

400.0  40.5 

+  1.2  ♦  1.0 

+  1.9  +  2.3 

+  .9  +  2.5 

+  3.1  +  3.4 


12 

18  Feb 

404.0  40.5 

+  1.6  +  1.4 

-  1.5  +  3.4 

-  2.1  +  3.8 

-  .5  +  3.9 


SHOT 

DATE 

GUN 

1 

4 

5 

6 


13 


18 

Feb 

404.0 

40.5 

+  1.6 

+  1.3 

-  .8 

+  3.3 

-  1.1 

+  3.6 

+  1.6 

+  3.8 

142 
18  Feb 

404.0  40.5 
+  1.5  +  1.6 
+  1.5  +  3.0 
+  2.0  +  l.s 
+  4.6  +  .6 


18  Feb 

404.0  40.5 

+  .5  +  .6 

-  4.5  +  .6 

-  4.0  +  1.4 

-  .6  +  1.9 


162 
18  Feb 

408.0  40.5 
+  .3  +  .9 
+10.6  +  4.3 
+11.4  +  4.1 
+14.1  +  2.1 


SHOT 

DATE 

GUN 

1 

4 

5 

6 


17 

18  Feb 

408.0  40.5 

-  .4  +  1.1 

-  1.5  +  1.9 

-  2.1  +  1.9 

♦  .1  +  1.9 


182 
18  Feb 

408.0  40.5 
-  .1  +  .9 
+  2.0  +  7.9 
+  4.4  +13.6 
+  9.9  +17.3 


192 
19  Feb 
412.0  40.5 

-  .5  +  .6 

-  3.6  -  .8 

-  3.6  -  1.3 

-  .8  -  .8 


202 
19  Feb 

412.0  40.5 

+  1.2  +  1.3 

+  1.0  +  .8 

+  .1  +  .6 

+  2.1  -  .3 


1.  Projectile  Break  Up 

2.  Unstable 


58 


in  co  to  h 


10,3  GRAIN  FLECHETTE 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 

4 

5 

6 


17  Feb 

X  Y 

388.0  40. S 

♦  .5  1.1 

-  8.6  *15.0 


17  Feb 

X  Y 

388.0  40. S 

+  .3  0.0 


23 

17  Feb 
X  Y 

388.0  40.5 

-  .1  +  ,6 

+11. 5  -  2. S 

+15. 6  -  2.4 

+21.4  -  3.0 


242 
18  Feb 
X  Y 

400.0  40.5 

+  1.5  +  .4 
-  3.S  +13.8 


SK)1 

DATE 

CUN’ 

1 

4 


5 


6 


2S 

18  Feb 

408.0  40. S 

♦  1.0  ♦  .9 

-  .1  +  2.3 

-  .6  +  2.4 

♦  2.1  ♦  2.4 


262 

17  Feb 

396.0  40. S 

♦  .9  *  l.S 

+1.3  *11.1 

+  .3  *14.0 

♦  2.0  +16.0 


1.  Projectile  Break  Up 

2.  Unstable 


if 


68.2  GRAIN  S.S6  FALL 


SHOT 

l2 

22 

32 

4 

DATE 

9 

Feb 

9 

Feb 

9 

Feb 

9 

Feb 

COORDINATES 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

SCREEN  LOCATION 

GUN 

364.0 

40.4 

364.0 

40.4 

364.0 

40.4 

368.0 

40.4 

1 

+  .5 

-  .4 

+  .4 

0.0 

t  .6 

-  .1 

0.0 

-  ..1 

4 

+  2.2 

-  !,4 

+  3.3 

-  5.6 

+  1.8 

-  2.1 

-  2.3 

-  2.1 

S 

+  2.5 

-  1.3 

+  4.0 

-  7.0 

+  1.8 

-  1.9 

-  2.8 

-  2.0 

6 

+  3.5 

-  2.1 

+  5.1 

-  8.6 

+  2.6 

-  2.3 

-  2.1 

-  2.7 

SHOT 

S2 

O 

6‘ 

72 

82 

DATE 

9  Feb 

9 

Feb 

9 

Feb 

9 

Feb 

GUN 

368.0 

40.4 

368.0 

40.4 

372.0 

40.4 

372.0 

40.4 

1 

+  .3 

+  .1 

+  1.0 

0.0 

+  .6 

+  .1 

+  .6 

-  .1 

4 

-  5.6 

+  10.3 

+  3.3 

-  1.1 

0.0 

+  5.1 

+  4.8 

-  3.6 

5 

-  7.1 

+  12.9 

+  3.3 

+  .8 

-  1.8 

+  9.6 

+  6.3 

-  2.3 

6 

-  7.1 

+  14.5 

+  4.9 

+  .6 

-  1.8 

+  11.8 

+  9.0 

-  3.0 

SHOT 

9 

1 

101 

ll2 

122 

DATE 

9 

Feb 

9 

Feb 

9 

Feb 

9 

Feb 

GUN 

372.0 

40.4 

372.0 

40.4 

376.0 

40.4 

376.0 

40.4 

1 

-  .5 

-  .1 

-  1.0 

+  .3 

+  1.9 

-  .4 

+  .6 

-  .9 

4 

+  4.5 
+  4.0 

-  1.4 

-  6.7 

-  2.4 

-  2.9 

+  .4 
+  3.5 

+  6.6 

-  5.4 

*  5.8 

-  2.1 

5 

+  3.6 
+  1.4 

-  2.9 
-12.4 

+  .1 
+  .8 

+  3.3 
-  .6 

+  6.5 

-  fj.' 

+  5.3 

-  2.4 

6 

+  6.3 
+  5.3 

-  2.6 
-12.0 

+  3.3 

+  .6 

+  r,  * 

■  .6 

+  6.9 

-  3.2 

SHOT 

13 

142 

152  ' 

162 

DATE 

9  Feb 

9 

Feb 

10 

Feb 

10 

Feb 

GUN 

376.0 

40.4 

376.0 

40.4 

380.0 

40.4 

380.0 

40.4 

1 

+  .5  -  .2 

-  .3 

_  T 

• 

+  1.0 

0.0 

+  .4 

+  .1 

4 

+  2.3 

+  l.: 

+  1.2 

+  .1 

+  6.8 

+  3.9 

+  1.4 

-  1.0 

5 

6 

+  2.9 
+  5.8 

+  2.6 
+  2.9 

+  1.5 
+  4.0 

+  .4 
-  .4 

+  6.5 

+  5.3 

-  .1 

-  .9 

SHOT 

172 

IS2 

19 

202 

DATE 

10  Feb 

10  Feb 

10 

Feb 

10  Feb 

GUN 

380.0 

40.4 

380.0 

40.4 

384.0 

40.4 

784.0 

40.4 

1 

+  .1 

+  .1 

••  .3 

+  .1 

-  .6 

-  .5 

*  -  1.3 

-  .3 

4 

+  .9 

-  1.5 

-  .1 

+  1.1 

-  3.6 

-  3.6 

+  5.3 

-  8.4 

5 

-  .4 

-  1.1 

0.0 

+  2.1 

-  4.8 

-  4.4 

+  5.8 

- 10.4 

1.  Projectile  Break  Up 

2.  Unstable 
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O  00 


m  \c 


68.2  GRAIN  S.S6  BALL 


SHOT 

DATE 

COORDINATES 
SCREEN  LOCATION 
GUN 
1 


21  222  232 
9  peb  9  Feb  10  Feb 


X  Y  X 

364.0  40.4  364.0 
+  1.6  -  .2  -  .1 
+  1.9  -  2.3  -  1.4 
+  1.9  -  2.4  -  1.4 
♦  2.S  -  3.1  -  .1 


Y  X  Y 

40.4  384.0  40.4 

0.0  +  .1  -  .3 

-  1.4  +  3.4  -  2.4 

-  .9  +  3.5  -  3.9 

-  1.1 


1.  Projectile  Break  Up 

2.  Unstable 


61 


APPENDIX  III 
CHARACTERIZATION  DATA 


APPENDIX  III 


CHARACTERIZATION  DATA 


The  characterization  data  for  projectiles  a  through  d  (Section  I)  are 
shown  in  Figures  1 1 1 - 1  through  III-3.  As  discussed  in  Section  III*  these 
data  are  from  an  area  adjacent  to  the  actual  firing  location.  Figure  1 1 1 — 1 
shows  the  densities  for  each  sub-area  at  different  heiqht  intervals  in  the 
titi.  'The  blackened  areas  were  not  characterized  because  they  die!  not 
approximate  the  area  fired  through.  Figure  III -2  shows  the  stem  diameter 
distribution  of  the  titi  at  each  height  interval.  Figure  III -3  shows  typical 
distribution  of  the  position  of  the  titi  trunks  at  ground  leve. 

The  characterization  data  for  projectiles  e  through  h  (Section  I)  are 
shown  in  Figure  III -4 .  These  data  were  obtained  from  the  actual  area  where 
the  shots  were  made.  The  coordinates  of  the  area  are  shown.  Only  the  density 
of  the  titi  was  obtained  and  only  at  the  height  interval  through  which  the 
projectiles  traveled.  The  sub-areas  are  plotted  and  the  densities  are  shown 
for  each. 
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Z=90.0  Ft 
Z=88.4  Ft 

Z=82.2  Ft 
2=79.7  Ft 


Z=73. 1  Ft 
Z=71 .6  Ft 


Z=  6.5  Ft 


STEM  WEIGHT 
(Pounds) 


11.75 

8.30 

4.44 

2.71 

14.29 

8.61 

5.99 

4.12 


LEAF  WEIGHT  TOTAL  DENSITY 
(Pounds)  (Lb/Cu  Ft) 


10.22 

6.51 

5.15 

4.35 


HEIGHT 

INTERVAL 

(Inches) 

0-19.7 

10.7- 39.4 
39.4-59.1 
59.1-78.8 

0-19.7 

19.7- 39.4 
39.4-59.1 
59.1-78.8 

0-19.7 

19.7-39.4 

39.4-59.1 

59.1-78.8 


Z=52.4  Ft 


Z=48. 1  Ft 
Z=45.6  Ft 


Z=39.1  Ft 
Z=36.6  Ft 


Z=30.0  Ft 


7.10 

0.34 

7.63 

0-19.7 

4.05 

0.99 

5.17 

19.7-39.4 

2.51 

1.24 

3.85 

39.4-59.1 

1.30 

0.67 

2.02 

59.1-78.8 

18.74 

0.58 

12.88 

0-19.7 

10.66 

1.13 

7.86 

19.7-39.4 

7.87 

2.50 

6.91 

39.4-59.1 

4.72 

2.13 

4.57 

59.1-78.8 

13.87 

0.96 

9.88 

0-19.7 

8.63 

1.28 

6.61 

19.7-39.4 

4.97 

1.88 

4.57 

39.4-59.1 

3.22 

1.28 

3.00 

59.1-78.8 

4.9  Ft 


Figure  1 1 1 -1  .  Titi  Densities  for  Projectile  Firings  A  through  D  (Various 
Height  Intervals) 


sw3is  jo  xsrniN  ivioi 
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Figure  1 1 1 -2 .  Stem  Diameter  Distribution 


V  COORDINATE  [FEET) 


Figure  III-3.  Titi  Trunk  Distribution  at  Ground  Level  (Typical  Area) 


Z=53 . 75  Feet 

0.213 

0.061 

0.060 

0.063 

0.163 

0.202 

0.069 

0.389 

0.226 

0.230 

0.098 

0.235 

0.329 

0.108 

0.137 

0.290 

0.311 

0.146 

0.212 

0.214 

X=34  Feet 

X=32  Feet 

X=30  Feet 

X=28  Feet 

Z=52.5  Feet 


Z=50  Feet 


Z=45  Feet 


Z=40  Feet 


Z=35  Feet 


Z=30  Feet 


NOTE:  Numbers  inside  block  indicate  average  density  in  pounds  per  cubic 
foot  for  that  area. 


Figure  III-4.  Titi  Densities  for  Projectile  Firings  E  through  H  (Height 
Interval  30  to  66  inches) 
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